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HOW TO SET UP CARBIDE MILLING JOBS 
Se Fete taate PLASTICS SIMPLIFY AUTO-BODY TOOLING 


INCENTIVES WORK IN THE TOOLROOM TOO 








This closeup of a Centerless workhead shows 
how a beoring part is located and rotated 
between three rolls. Large roll drives it 
bottom roll supports it, and a pressure roll 
on top holds it in place. Bore is actually 
generated from its own outside diometer 


assuring perfect concentricity 


It’s the Heald No. 72-A Centerless Internal 
—a really versatile grinding machine 


IMAGINE THE CAPACITY of a machine that 
can finish-grind 17 different sizes of 
inner bearing races — automatically, 
and with consistent accuracy that in- 
sures absolute concentricity between 
ground bore and O.D.! That’s what this 
manufacturer of self-aligning bearings 
is getting with his Heald No. 72-A 
Centerless—as well as meeting produc- 
tion and cost requirements which could 
not be satisfied by previous methods. 

These results, moreover, are ob- 
tained with very little operator atten- 
tion. The machine runs automatically 
from the time the operator loads the 
work and starts the cycle until the work 
is finish-ground to absolute size. And 
convenient hand-loading plus readily 


adjustable Centerless rolls permit quick 
and easy changes in setups for the vari- 
Ous sizes. 

You can get the Heald No. 72-A 
Centerless either as a plain machine or 
with any combination of automatic size 
controls—to meet your toughest inter- 
nal grinding requirements. For further 
information, get in touch with the Heald 
branch office nearest you, or write: THE 
HEALD MACHINE COMPANY, Worcester 6, 
Mass. 


HEALD 


means more precision 
... less cost 


Branch Offices at Chicago « Cleveland + Dayton « Detroit + Indianapolis» Lansing « New York 


INTERNAL AND SURFACE GRINDING MACHINES - BORE-MATIC PRECISION FINISHING MACHINES 
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Center-column Drili ...Qur cover 
Kodachrome pictures a center-column, 
6-station, 40-spindle, hydraulic - feed, 
valve-hole drilling machine which fin- 
ishes the eight valve-guide and tappet 
holes of fifty 4-cyl. automotive cylinder 
blocks an hour. At the last four sta- 
tions, hydraulically operated guide- 
bushing plates enter the valve chamber 
to guide tools operating in tappet holes. 
Plates are registered to the fixture by 
two bars extending from the head. 
On this Foote-Burt unit, operations 
are: Station I: Load block. Station II: 
Rough-bore valve throats and spot-drill 
guide holes. Station III: Drill valve- 
guide holes. Station [V: Drill valve- 
tappet holes. Station V: Semifinish- 
ream valve-guide holes, rough-ream 
tappet holes and valve throats with 
multiple-diameter tools. Station VI: Size- 
ream valve-guide holes, and semifinish- 
ream tappet holes and valve throats. 


Qe 


Toolroom Incentives . . . Some incen- 
tive plans have failed because they cov- 
ered only production departments, 
brought only criticism from supervision 
and service departments. S. S. White 
Dental Mfg. Co. has a system that works 
in the toolroom, too . . . in this issue. 





Plastic Car... Briggs has been doing 
some tricky work with laminated plas- 
tics in interior styling of auto bodies, 
now predicts entire interiors, including 
upholstery, may be of plastic materials. 
Chester S. Ricker, our Detroit sleuth, 
dug out the facts of fabrication, shows 
them in the photo-and-sketch combina- 
tion that gives you so much with so lit- 
tle expenditure of your time. The 
technique is tough on editors — but 
halves the space and decimates the 
reading time, so we think it’s worth it. 


Qe 


Cover Technology ... Notice any- 
thing peculiar about our Feb. 13 cover? 
Several readers in one Boston plant did 
—and their spokesman phoned us about 
it. The operator is standing so he can’t 
read his big mike without removing it, 
and the lathe has been stopped in mid- 
cut, so the tool will dig in when it’s 
restarted. Bet we can tell you what 
happened: The photog said: “Can you 
stand on the other side of this thing 
(compound rest) and hold that thing 
(mike) like this. And let’s have a chip 
hanging from the tool—makes a better 
picture.” That’s what they call artistic 
license—and on occasion even our ob- 
jecting voice is swamped. Who are we 
to criticize an “artiste”? 


CARBIDE MILLER . . . Consulting engineer head- 
ing up a group specializing in engineered produc- 
tion with carbides, H. A, Frommelt was director 
of milling research at Kennametal, Inc. (1944-46), 





Who Buys Equipment?... In many 
plants, foremen play a major part in 


selecting equipment their men are to . 


use; in others, the foreman’s knowl- 
edge and ability are not utilized as 
they should be. In this issue, the story’s 
told—in a one-pager that’s brisk. 


- 


Coming ... May 8 A.M., just for con- 
trast with this issue, will include many 
short articles on a wide variety of sub- 
jects—one of the elements in preserving 
the editorial balance that gives you a 
well-rounded reading diet. There'll be 
an excellent story on carbon fixtures 
for soldering that makes savings in 
several directions, “Forging Practice” 
—second 16-page part of our special 
report (first part April 10), data on 
high-production methods at Buick, on 
second operations in Brown & Sharpe 
automatics, a procedure (“shrinkage 
analysis”) for analyzing production re- 
jects by Eugene Goddess of North 
American Phillips, the first of a 3-ar- 
ticle series on specifying machine tools 
for carbides, details on designing ejec- 
tor pins for plastic molds, something 
on optical measurement, on_ plastic 
ways for machine tools, on shop safety 
and some Shop Shots from R. Hoe & Co. 
. . . There are even a couple of shop 
smiles. 


and director of research at Kearney and Trecker 
Qe (1937-44). At K&T he worked on technique and 
tools for carbide willing, particularly of steel. 
At Kennametal, he devoted his attention to re- 
finement of cutter design and customer applica- 
tions of carbide milling. It is his experiences 
during this 10-year period that forms the basis 
of our current special report. He was also head 
of Mech, Engrg., Marquette University (1928-37), 
apprentice supt. (1920-23) and asst. works mana- 
ger (1923-28) of the Falk Corporation. He has 
his B.S.E.E. and E.E. from lowa State, and an 
M.A, from St. Louis University, 


Modern Milling ... Milling with car- 
bides is today a major production 
process. It is, therefore, with consid- 
erable pride that we present in this 
issue a 24-page special report on ana- 
lyzing and setting up carbide milling 
jobs, a compendium of the researches 
during the last several years and in a 
number of plants. Prepared by H. A. 
Frommelt, it was ten articles—but 
we've put it in one package. 
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MAINTAIN QUALITY 


IN BEVEL GEARS starts with the gear generator itself: Gleasor 
accurately ...to the 


@luy-vare| 
straight bevel gecr generators are built to cut gears 
very latest design. For example, Coniflex gears, the straight bevels with lo 
calized tooth bearing, are cut on the new Gleason straight bevel generators 


MAINTAIN QUALITY by constant control 


of gear production... test gears for de- 
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ing better bevel gears. That is why the 
Gleason No. 13 Universal Tester and the 
No. 12 Generator Tool Sharpener are an 
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cutting department. 
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of the cutting tools employed. 
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Builders of Bevel Gear Machinery for Over Eighty Years 
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WHY YOU SHOULD 
SELECT A MACHINE | 
THAT’S 
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THE CINCINNATI MILLING 


MILLING MACHINES 








@ It's evident why shopmen like a machine 
that’s easy to set up and operate. Perhaps 
not so evident, but nevertheless it's true, “ease 
of operation” reflects through an entire organi- 
zation, from the man at the machine to the 
yearly financial statement. There are fewer 
rejects; percentage of labor turnover shrinks; 
accidents decrease. That's why special atten- 
tion has been paid to convenience and ease of 
operation and setup for the new CINCINNATI 
No. 2 ML Milling Machine. The illustrations on 











these two pages show how this has been ac- 
complished. @The 2 ML, companion machine 
to the cIncINNATI No. 2 MI, has many other ad- 
vantages. It’s safe to operate; stays accurate 
for years; maintenance cost is low. Powered by 
a 3 h.p. motor and built in Plain and Universal 
styles, the versatile No. 2 ML is ideal for a 
wide variety of milling operations in shops of 
all kinds; for vocational schools; for seagoing 
machine shops. Catalog M-1507-1 contains 
complete engineering data. 


70 OPERATE [ 


Convenient location 
of independent and 
directional power 
feed controls: A—Ta- 
ble feed lever. B— 
Cross feed lever. C— 


A single lever selects all speeds. In 

the example shown one half turn to 

the right changed spindle speeds 

. from 225 to the next higher speed, 
295 r.p.m. 











Vertical feed lever. 
D—Rapid traverse 
lever. 


In this example one half turn to the 
left of the single speed dial lever 
changed spindle speed from 225 to 
the next lower speed, 168 r.p.m. 








MACHINE CO. CINCINNATI 9, OHIO, U.S.A. 


BROACHING MACHINES . 


CUTTER SHARPENING MACHINES 














Rack and pinion 
4 times actual size. 


Cutting helical pinion on Fellows 
3-inch Fine-Pitch Gear Shaper. 





PHOTOS OURTESY BAUSCH & LOMB OPTICAL COMPANY 
af 
I~ <4. @ GOVERNMENT SURPLUS MACHINE TOOLS: We are licensed under the WAR ASSETS ADMINISTRATION to 
- NY act as dealers in the disposal of Government Surplus Machinery. Those interested in obtaining such 
hb ) a \ machinery should contact our Main Office, Springfield, Vt.; or our offices in Detroit, Mich. and Chicago, III. 
~ sia ! 
% Milin 


THE FELLOWS METHOD...MACHINES AND TOOLS FOR |, 
/ ag , : : 
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IN MORE WAYS THAN ONE! 







Finest Optics, Reinforced 
with the Ultimate in Rack and 
Pinion Focussing Precision 






















The focussing adjustment of the Bausch & Lomb series of microscopes 
depend upon fine-pitch helical racks and pinions whose inherent preci- 
sion must relate to the high-power magnification of the optical system. 
The main focussing motion between the microscope stand and body, and 


of the mechanical stage and sub-stage movements as well, must be 





smooth-working through their entire traverse...and at the same ‘time 
secure enough to eliminate “creep” when the instrument remains focussed on an object. Zero 
backlash is an added specification to eliminate all lost motion in adjusting knobs. At the same 


time it is necessary not to create “starting friction”. 


Such operating requirements impose the most severe tolerances in parallelism between the 


racks and pinions shown. In making such instrument parts on 
ion 
| size. Fellows Gear Shapers, fine feeds and the finest of finish is more 





important than mass production rates. Yet, within the limits im- 


posed, 28 sets of racks and pinions are produced per hour, one Principal Specifications 


operator running two machines, and checking the work at the 


Depth of Cut . . . .0358 inch 
Pressure Angle ..... . 20° 


same time! 


Any manufacturer faced with a problem of high accuracy and fast production 

at etbehe race Helix Angl 14° 30” 
of small fine-pitch gears, racks, and pinions will do well to investigate the elix Angie ..... 
economies of Fellows equipment. The Fellows Gear Shaper Company, Springfield, NONE 
Vermont...or 616 Fisher Bldg., Detroit...or 640 West Town Office Bidg., Chicago. Backlash ....... 






Bearing diameter and pitch diameter of 


pinion must be concentric within—.000! inch 
Pitch line and mounting surfaces of rack must 
be parallel within —.0005 inch 
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R TALL OPERATIONS FROM BLANK TO FINISHED GEAR 
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HERE’S A REAL lest | 


ee - grinding the teeth 





*Tailor-made parts manufactured in small quantities of say 
one to ten, and requiring several close tolerance grinding 
operations, afford an excellent test of the precision per- 
formance of the grinding machine. The internal broach 
being ground in the illustration on. the opposite page 
easily qualifies as the daddy of all parts of this type, and 
each tooth is ground separately. GA prominent broach 
manufacturer chose a CINCINNATI FILMATIC Hydraulic 
Universal Grinding Machine for the job, because he can 
depend upon sizing. This is an exceptionally important 
consideration, for there can be no second guessing in grind- 
ing these expensive parts. Each tooth must be accurately 
ground with respect to the next one. Gcincinnati FILMATIC 
Hydraulic Universal Grinders have many features of value 
in precision toolroom grinding, such as FILMATIC Grind- 
ing Wheel Spindle Bearings; Infinitely Variable Head- 
stock Speeds; hinged Internal Grinding Attachment, and 
others. Would you like to know more about them? Cata- 
logs listed below will be sent on request. 






CINCINNATI FILMATIC 14” Hydraulic 
Universal Grinding Machine. Catalog 
G-486-4 covers the 12” machine, and cata- 
log G-474-3 the 14”, 16” and 18” machines. 





CENTER TYPE GRINDING MACHINES 








of Performance | 


Of am tinternal broach 
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Grinding an internal broach on a CINCINNATI FILMATIC 14” Hydraulic Uni- 
versal Grinder. The taper portion is ground by the traverse method, and then each 
tooth is ‘backed off" separately, using the hand cross feed. The 
operator depends largely upon the cross feed dial reading. 


4 


l N GS () R P( ) R AT E | ) CINCINNATI 9, OHIO, U.S.A. 


CENTERLESS GRINDING MACHINES CENTERLESS LAPPING MACHINES 


VAN NORMAN} 


VAN NORMAN No. 2 HEAVY 
Table: 58” x 13” 


=r 
‘Tt Pays to Van Notmanige” 


American Machinist - April 24, 1947 

















VAN NORMAN 


No. 2 HEAVY 





The Miller that Gives You 
Extra Cutability! 








BUILT-IN SPINDLE FLYWHEEL, mounted 
inside the column, plus heavy bull gear, as- 
sures uniform uninterrupted transmission of 
vibrationless power to cutter. The heavy fly- 
wheel increases and improves cutability . . . 
permits smoother finish of work surface. 


5 ANTI-FRICTION BEARINGS support the 
large diameter alloy steel spindle at each end 
and center. They maintain accuracy by as- 
suring maximum spindle strength and rigid- 
ity under every type of cut. 


Other Van Norman features that pay off in 
profits include...front and rear hand, 
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VAN NORMAN COMPANY 


SPRINGFIELD 7, MASSACHUSETTS 


power and rapid traverse controls, over- 
arm pilot wheel, single lever speed and feed 
selectors, anti-friction bearings throughout, 
alloy steel multi-splined shafts, automatic 
lubrication, ease of spindle control and 
large easy-to-read dials. 

This new heavy-duty Van Norman Horizontal 
Milling Machine offers users greater oppor- 
tunities to increase production and Cut costs 
on a wide variety of milling applications. 
The Van Norman No. 2 Heavy is available 
with plain or universal saddle. Write tor 
information and catalog. 















LANIDIS 


OUTSTANDING ADVANTAGES ARE: 


@ Low Labor Cost per piece © Flexibility for all Diameters and for 
, Special Threading Operations 
© Quick Set-Ups ®@ Elimination of Side Shave at Start of 
@ High Production at Low Threading Thread 
Speeds @ Thread Concentricity 











4 SPINDLE | 


tec 





The Landis 4-Spindle Semi-Auto- 
matic Threading Machine is a pre- 
cision machine designed for 
threading automotive parts, bolts, 
studs, rods, etc. 


Average production ranges from 
500 to 2000 pieces per hour, de- 
pending upon diameter and thread 
length. 


The machine illustrated is cutting 
a 3%" diameter 24 pitch thread 
2-3/16" long on bar stock with a 
production of approximately 400 
pieces (800 threads) per hour, 
reducing the threading cost 40% 
over previous methods. 


Write for Bulletin No. 88 


af ° 


CHASER 


Operator Output Up ©.» Scrap Cut © 














LANDIS TOOL COMPANY, WAYNESBORO, PENNA. 
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A large electrical manufacturer who purchased three 
Landis Tool 10” x 20” Hydraulic Universal grinders 
for tool room work reported a 37% increase in output 
and 25% reduction in scrap over a previous machine. 


in Tool Room Grinding 





Here are some of the features of design that give 
such performance: 








increased output 





Controls grouped for operator convenience. 


} Rapid setup for various jobs with graduated swiveling 
headstock, wheelbase and swivel table, plus combi- 
nation live and dead spindle headstock. 


} Speeds adjustable for maximum output—adjustable 
speed headstock motor drive and adjustable speed 
hydraulic table traverse. 








reduced scrap 


» > | 





} MICROSPHERE wheel spindle bearings permit closer 


work tolerances because exact bearing clearance is 


adjustable. 
opti on al fe atur es 3 § Dynamic balance of rotating parts eliminates vibration 
Rotary Magnetic Chuck of rotating parts and assures fine unmarred finishes. 
° 
k . Hydraulic control permits more exact tolerances be- 
Collett Chuc nting : > y pe 
Double End Wheel Mou cause you are free of jarring at reversal or end of cycle. 
Wheel Balancing Arbor 


You may have an entirely different grinding problem. 


standard equipment | However, you will find the same features that make 


possible large output and close tolerances on the more 


Sted Dead 
Combination Live mo than 200 types of grinders produced by Landis Tool. 
-ndle Headstoc ‘ : p ’ ; 
Spin Shae Spindle Our engineers will be glad to assist you with your 
Face Plate for + grinding problem. For more information on this ma- 
Grinding i chine request bulletin I 145. 65 
Water Servic 
Work Rests 
pasion Bracket TyPe 


ternal Fixture 
Bie po Independent Chuck BS 
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lt makes no difference — there's an 


“AMERICAN” for every job. 
“AMERICAN” Hole Wizard Radials are 


meeting the challenge of intensive production 
without a whimper. Day. in and day out in 
the production shops throughout the country 
they are drilling, boring and tapping at top 
speed and at the same time maintaining amazing 
standards of accuracy. 


Manufacturing shops that have established 
enviable records for low cost production are 


using “AMERICAN” Radials. 





THE AMERICAN TOOL WORKS CO. 


Cincinnati, Ohio, U.S. A. 
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A NAME THEY KNOW! 
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Operator and management man alike say, ‘‘A Canedy-Otto Drill Press Is 
TOPS!’ Easy operation, accuracy and speed appeal to the operator. Its 
low initial and maintenance cost, its high production records mean greater 
profit for management. Select all your standard drill press needs from 
the World’s Most Complete Drill Press Line — the CANEDY-OTTO line. 
Write today for insert No. 90, describing and illustrating ovr complete 
line. 


8-SPEED ——- 21” STATIONARY HEAD FLOOR DRILL 


A 1,” capacity, single spindle drill of semi-cast one piece steel con- 
struction with lower column turned and ground, equipped with sleeve type 
bearings except in spindle where ball thrust bearings are provided. 
Equipped with back gears and power feed, ratchet type lever feed, wheel 
feed and automatic stop. Semi-cast steel table and base, well ribbed, 
tee-slotted, accurately machined. Table revolves on column. Available 
with either tight or loose pulley drive for power take-off, electric Vee 
belt, or geared motor drive. 


21” BOX COLUMN SLID- 

ING HEAD FLOOR DRILL 

1,” capacity, available 

8-12 SPEED MOTOR SPINDLE in 1-, 2-, 3-, 4- and 6- 
RADIAL DRILL spindle models, of full 

1%,” capacity, with 3 ft., ball and Timken roller 
= 4 ft., and 5 ft. arm. Sim- bearing design. 8 step 
= ply designed, easy to op- Vee belt drive on tilting 
erate, for close precision motor bracket gives six- 
work. Powered by 2 H.P, teen spindle speeds. 
constant horsepower motor, Positive geared power 
magnetically controlled, feed. Automatic stop. 
1200 RPM and 1800 RPM. Also operates through 
4 rates of power feed. lever, power feed or 
Automatic trip. Ideal for worm wheel feed. Ac- 
tapping. curately machined col- 
umn, base and adjust- 








CANEDY-OTTO MFG. CO., CHICAGO HEIGHTS, ILL 
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No. 2039. Spiral Fluted Taps: 
High Speed Steel (Fractional 
izes 


ZZ PHYO UZ SCOTT ova 


No. 2065. Spiral Fluted Taps: s 
High S$ Steel (Machine Si 
Screw Sizes) ? : . 

signed for use in alumi- D. 
num, die-cast metal, soft in 
brass, copper, and stringy mi 
metals. ah 
taj 

an 


4 No. 2040. Hand Taps: High Speed Steel 
—Cut Threads (Fractional Sizes) 
No. 2046. Hand Taps: High Speed Steel 
—Ground Threads (Fractional Sizes) 
No. 2066. Machine Screw Taps: High Speed Steel— 
Cut Threads (Machine Screw Sizes) 
No. 2068. Machine Screw Taps: High Speed Steel 
Ground Threads (Machine Screw Sizes) 
Designed for use by hand and by machine power. 





- 
~~ 
hem 
~ 
* 



























No. 2115. Taper Pipe Ta 
No. 2119. Taper Pipe 
Threads 


Used for tapping pipe fittings, boilers and boiler plates, etc. 





es High Speed Steel—Cut Threads 
aps: High Speed Steel—Ground 








No. 2115. Taper Pipe Taps: High Speed Steel—Interrupted 
Threads 


Used in copper and stringy materials where taps tend to tear. 








No. 2082. Pulley Taps: High Speed Steel—Ground Threads 


Same as No. 2046 Hand Taps, but with a long shank. For use in tapping set-screw 
holes in pulleys with hubs. Also for tapping oil-cup holes. 
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No. 2045. Spiral 
Pointed Hand 
Taps: High Speed 
Steel—Cut Threads 
(Fractional Sizes) 

No. 2047. Spiral 
Pointed Hand mage 
High Speed Steel — 
Groun Threads 
(Fractional Sizes) 
No. 2067. Spiral 
Pointed Machine 
Screw Taps: High 
Speed Steel — Cut 
Threads (Machine 
Screw Sizes) 


No. 2070. Spiral Pointed , ye 
Machine Screw Taps: mn 
High Speed Steel—Ground ¢ 
Threads (Machine Screw 3 
Sizes) . 
Designed for use in sheet metal. Work very well 

in machine tapping of thru holes in all types of 
materials. This type of tap forces the chips 
ahead of the tap, so it should not be used in 
tapping blind holes unless sufficient chip clear- 
ance is allowed in the bottom of the hole. 
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Name your material—and Morse will supply you with the 

tap which has the right specifications for your particular 
job. The Morse line of taps is really comprehensive... embracing top- 
quality cut-thread or ground-thread taps of every type, both standard and 
special, to meet your requirements. 


What’s more, when you use Morse taps, you’re sure of getting smooth, 
strong threads ... threads which hold because they’re cut with precision 
cutting tools of the highest quality. You'll get no clogging, no damaged 
threads ... and you'll get faster tapping on every job. 


So make a date today with your Industrial Supply Distributor. He'll be glad 
to cooperate in securing a Morse recommendation, and will save you 


money by getting the exact tap you need. 


my “ % _— - _— 





NEW YORK STORE: 130 LAFAYETTE ST. @ CHICAGO STORE: 570 WEST RANDOLPH ST. @ SAN FRANCISCO STORE: 1180 FOLSOM ST. 
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WHEN YOU WANT MORE TOOL LIFE 





; “/2y B-C Carbide ‘Tipped Willing Cutters 


FROM 50 TO 200 
PIECES MORE LIFE PER 







SHARPENING. B-€ TIP MOUNTING REDUCES BREAKAGE CAUSED BY HARD SPOTS 





TROUBLE SHOOTING? Tool Supervisors: 
Production Superintendents:— If you are having 
difficulty smoothing out certain milling problems, 
get a copy of MILLING CUTTER DATA, Descript- 
tions of actual field installations using B-C Mill- 
img Cutters will suggest feeds, speeds, tooling 
arrangements and eflicient methods for a variety 
of cuts. A note on your company letterhead will 
bring a copy promptly. 


* 


a 













CUTTER PERFORMANCE FACTS 


Operation Face mill 3 bosses removing 
4" stock, center boss 2" x 1", end bosses 


2° x 214’. 


Material Medium cast-iron. 

Cutters B-C Carbide Tipped Shell End 
Mills, 2'4" x 1'6" x 1'¢", slight spiral 
gashes. 


HSS Cutter C-T Cutter ar 


Feed 3° to 4"/ min. 15°/ min. _ 
Speed 10 S.F.M. 2400S.F.M. & 

Floor-to- oe 
floor 30-40 in Where. %0in 10 hrs. i 
Tool Life 50 pes. per 200 pes. per : 
sharpening. sharpening. | 

I Ere opened: 






This job was slow and costly because of low tool life and high cutter break- 
age. Three intermittent bosses on cast-iron brackets required the removal 
of 114" stock. Hard spots and abrasive action of the material combined to 


shorten tool life by nicking and chipping the cutting edges. 


After careful analysis of all factors, Barber-Colman Cutter Engineers re- 
commended the use of carbide tipped shell end mills, with fewer teeth 
and slight-spiral gashes. Today, experience-tested B-C tip mountings 
and heat-treated high speed steel bodies are successfully withstanding 
the shock of the hard spots, and tool life and production are increased 


approximately 400%. 


if your job conditions are suited to the use of carbides, consult a Barber- 
Colman representative on your next production problem. Experience the 
satisfaction that this manufacturer had in improving operation and in- 


creasing production. 


BARBER 


MODERN MACHINES WITH ORDINARY Ee 


CUTTING TOOLS ARE NOT FULLY EFFICIENT 





COLMAN 


Barber-bolman Company 


GENERAL OFFICES AND PLANT 111 LOOMIS ST. ROCKFORD, ILLINOIS U.S.A. 
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TS 
uk- 
val 
to G 
and OUTSIDE Diameters in a Single Chucking 
= The new No. 112-AR Bryant fills the need for a fast, precise machine for grinding 
- internal and external diameters in a single chucking of the work — for reducing 
” production time on parts where concentricity is an important factor. The 112-AR 
sta has two wheelheads carried on a common longitudinal slide. The workhead in- 
- dexes from one spindle position to the other on a transverse slide, and is controlled 
by separate feedscrews at each of these positions. This machine will grind two 
= separate diameters, one of which may be an outside diameter, as well as the face 
- of the work. For facing operations, a turret stop and axial feedscrew are provided. 
— A similar machine, the new No. 112-AH, is designed for grinding one inside di- 
THE NEW NO 112-AR ameter and a face to extremely close squareness limits. This machine has a feed- 
Re ERP ATS screw for internal diameter control and an axial feedscrew for facing operations. 
‘ 4 These two hydraulically operated grinders have a maximum swing of 16” and 
4 grinding stroke of 9”; workhead is adjustable to grind an included angle of 90°. 
ENT 
Send for the Man from | 
BRYANT CHUCKING GRINDER CO. 
SPRINGFIELD, VERMONT, U.S.A, 
A. Re 
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Norton Distribu- 
tor Cam Grinding 
Attachment on 6" 
Type C Semiauto- 
matic Cylindrical 
Grinder. 





Norton 4x7 
Cam Grinding At- 


Nad tachment on a 6 x 
eS : Tn 18° Type C Semi- 
We tiactieed Seemann automatic Cylin- 


drical Grinder 











Norton Salt Cam-O- Unit on a 10x36 





Type C Semiautomatic Cylindrical Grinder 
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ANY mechanisms in production today demand cam 

and shape contours ground to exacting require- 
ments — both for accuracy and finish. Norton’s cam 
and shape equipment has been made to handle a large 
variety of work — ranging from large Diesel camshafts 
to tiny shafts for motion picture projectors. 


Outstanding features of Norton Cam and Shape Grind- 
ing Equipment are: 
Easy Operation—adjustments few and easily made 
Rapid Operation—gives low cost production 
Adaptability—suitable for large variety of 
requirements 
Dependability—long-proven Norton design 


If you have a cam or shape grinding problem put it up 
to the Norton staff of cam specialists. Write for catalog 
4+ 2053-6 on Norton Cam and Shape Grinding Equipment 
or Catalog #2262 on the Norton Cam-O-Matic Grinder 
for automotive type camshafts. 


NORTON COMPANY, WORCESTER 6, MASS. 


Distributors in All Principal Cities 
M-541 


Norton 5x30'' Cam-O-Matic 
Automatic Cam Grinder 
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ROLL FORMING CAMS 
DI 


ECCENTRICS 


Meena rn 


DIESEL CAMS 
ELIPTie,y Pistons 


AUTOMOTIVE 
CAMSHAFTS 


SIN 


SMALL ENGINE 
CAMSHAFTS 





Axtap of the hand opens 
] chuck, feeds bar and 





closes chuck ... all in % 
ytaelils| 
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Engaging Power Feed 

for Turret—an attach- 
ment for No. 2 Machine of 
particular value for, finish 
turning 


ee 













3 Momentarily shifting 
the spindle clutch and 
brake lever to engage low 
speed for threading with 
opening die 


es 
.* ae 
=~ 
> 2 
a. 
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on these handy 
WIRE FEED 


You'll appreciate their 


operating ease with 
minimum number of 
controls — so profitable 
on short runs 


Full facilities for 
completing pieces 
from bar stock 





Advancing turret for 
4 facing cut and simul- 
taneously taking forming 
cut using screw feed of 
cross slide 




















SCREW MACHINES 


One lever controls spindle — for- 
ward, backward and brake 


Cross slide has lever feed for 
quick action. No. 2 Machine also 


has screw feed 


20 spindle speeds — efficient high 
speeds in proper relation to slow 
threading speeds — ranging from 
4500 to 220 r.p.m. on No. 0, 3620 
to 175 r.p.m. on No. 1 and 2485 to 
125 r.p.m. on No. 2 


Adjustable stop for each turret tool 





Turret is run back to 
automatically index, 
% automatic feed is engaged 
for drilling, and forming cut 
is completed 











* No. 0 Machine takes stock to %” ™* No. 1 Machine takes stock to 56” 


dia. (58” for light work). 


* No. 2 Machine (shown) takes stock 
to 1” dia. (1%4” for light work). 


dia. (%8” for light work). 


Ask for Booklet giving details 
BROWN & SHARPE MFG. CO. 
Providence Il, R. |., U. S.A. 


and the machine 's 


erform 


















6 Completed piece is now , ; 
cut off by the tool on the i ett 
rear cross slide caf 


i 
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machine down-time cut 


production per grind up 290%! 

















26 American Machinist - April 24, 1947 





How to Get Tools that Produce More Per Grind, 
Reduce Machine Down-Time 


Know exactly how your tools are going to meet the “on-the-job” test—and 
know it before they're made! Get better tools that produce more per grind, 
keep turning out piece after piece—tools that slash costly regrinding and 
replacement time to a minimum. To do that, use the tried and proved 
Carpenter Matched Set Method of tool steel selection. Here’s how you can 
cut tooling costs—how you can boost machine output—right now. 


The Carpenter Matched Set Method helps you quickly select and properly 
I use the right tool steel for best results. It simplifies your tool steel selection 
problems. And once you've selected the proper steel, you know you're right 
—you know you've got the “go-ahead” signal to make tools that stay on the 
job longer, produce more per grind—cut unit costs! 


the Job: Punching and countersinking .110” round holes in rear axles of 
bicycle hubs made from .35% carbon strip .090” gauge. 


the Problem: Punches broke every 4 hours, mostly on stripping. 


the Results: The tool maker, using the Matched Set Method, selected Car- 
penter R.D.S. Tool Steel for the extra toughness needed for the job. 
Production was increased 258%, many hours of machine down-time 
were eliminated—and with fewer tools to make, the company cut costs 
all along the line. 





Contact your Carpenter representative today. He can give you all the infor- 
mation you need to put the Matched Set Method to work in your plant. Just 
o call your nearby Carpenter Warehouse or Distributor, now. 





fy 
GIS Gat YOUR NEARBY CARPENTER WAREHOUSE OR 
DISTRIBUTOR TODAY FOR FAST DELIVERY OF -- 





(Carpenter MATCHED TOOL STEELS 


Baltimore Cleveland Les Angeles Sen Francisco 
Birmingham, Ala. Dayton New York Seattle 

Boston Detroit Philadelphia Worcester, Mass. 
Buffalo Hartford Portland, Ore. In Conode: 


Chicago Houston Providence Toronto and 
Cincinnati Indianapolis St. Levis Montreal 


See Your Classified Telephone Directory 


: arpenter — 
MATCHED TOOL STEELS 333 


100% ACID DISC-INSPECTED 
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COMPLICATED 
PATTERNS 
MADE 
ACCURATELY 
m lees TIME 


ne, 
2 ae 


@ The extreme accuracy and versatility of 
this machine makes it particularly suited to 
tool room and tool and die shop operations. 
Chiefly because that type of work requires the 
utmost accuracy and the runs are usually very 
short. 


As an example take the jobs shown. These 
patterns must meet close tolerances and at the 
same time must be completed within a reason- 
able length of time so that costs are not pro- 
hibitive. 

The Fosdick Jig Borer is ideal for work of this 
nature. It provides the necessary accuracy— 
ease of control—and flexibility of operation 
essential to low cost die, tool and pattern 
work, 

Its rigidity assures precision and its simplicity 
of operation permits the average drill press 
operator to produce accurate work in a very 
short time. 


On your precision jobs it will pay you to con- 
sider the many advantages offered in this 
economical machine. Full details available in 
our new jig borer bulletin J. B. A. No. 5. 


Write for yours today 














MACHINE TOOL COMPANY 


CINCINNATI 23, OHLO 
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It is reported that ....... 


“Styrofoam,” styron plastic ex- 
panded 40 times into a multicellu- 
lar, foamlike mass, is being offered 
by Dow Chemical Co., as an in- 
sulating material. 


get ready with CONE for temorrow 


Soft enough to be machined, 
punched or drawn, two new mag- 
net metals, Cunico and Cunife, 
have been developed by General 
Electric Co. 


be ready with CONE for today 


Large and complex glass-to- 
metal seals are made at Westing- 
house Lamp Division by spraying 
liquid-suspended powdered glass 
on hot Kovar metal. 


get ready with CONE for tomorrow 


Especially intended to prevent 
shifting of loads in freight cars 
and trucks, Load-Lok, a glue 
made by National Adhesives, has 
high sheer strength, but can be 
broken at will in unloading. 


be ready with CONE for today 

The new Lycoming XR-7755, a 
36-cylinder radial, develops 5,000 
h.p. at 2,600 r.p.m., and is said to 
be the world’s most powerful air- 
craft engine. 


getready with CONE fer tomorrow 


The U. 8. Department of Agri- 
culture is now operating an ex- 
perimental alcohol plant at Peoria 
with a capacity of 500 gallons per 
day from farm waste. 


be ready with GONE for today 


U. S. Rubber Co. is selling a 
lighter-than-cork cellular rubber 
that is resistant to moisture, fire, 
rot, acid, oil, vermin and termites. 


getready with CONE for tomorrow 


Union Pacific R. R. has placed 
orders for 64 diesel-electric loco- 
motives. This is said to be the 
largest order for diesel-electric 
locomotives in railroad history. 
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Atlantic Coast Fisheries Co. 
has developed a machine with 
which one operator can fillet had- 
dock at the rate of 45 per minute. 


get ready with CONE for tomerrew 


Barber-Colman Co. has a new 
machine to automatically perform 
threading-up operations on textile 
looms by the use of punched cards. 


be ready with CONE fer today 


The Pennsylvania Coal Co. will 
supply its miners with music by 
means of loud speakers at the top 
and bottom of the mine shaft. 


get ready with CONE for tomorrow 


A simple change in tread design 
makes the new Firestone Tractor 
Tire out-pull previous tires. 


FOLLOW THESE PAGES FOR NEWS 











The Spang-Chalfant Div. of 
National Supply Co. in Pittsburgh 
is making steel pipe with a baked- 
on phenolic plastic coating which 
has been tested for several years 
in the oil fields. 


be ready with CONE for today 


Hobart Bros. Co. has designed 
a self-propelled and _ self-powered 
mobile arc welder for use in rail- 
way yards, oil refineries and large 
factories. 


get ready with CONE fer tomorrow 


The thumbnail size silicon crys- 
tals made by Sylvania Electric 
Products can be used as first 
detectors in superheterodyne re- 
ceivers, and unlike tubes, require 
little space and no filament supply. 


be ready with GONE for today 


The Locomotive Development 
Committee of Bituminous Coal 
Research expects to conduct on- 
the-rail tests of its coal-fired gas 
turbine locomotive this summer. 


OF PROGRESSIVE PRODUCTION 
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HYDRAULIC WHEEL DRESSER 
Speeds Dressing 


eek REGULATING WHEEL Dressed 
e eee Rapidly At Point Of Contact 





ADJUSTABLE WORK REST 
Cuts Setup Time 


Centerless Grinder 


for Mgh Feedectin 


4 








ACCESSIBLE OPERATING PARTS 
Simplify Maintenance 


CENTRALIZED CONTROLS 
Reduce Fatigue 


LANDIS TOOL COMPANY, WAYNESBORO, PENNA. 
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How About a Small Tool Chee Up 


No room for inefficient cutting tools in the competitive battle ahead. High 
labor and material costs won’t permit it. Manufacturing survival—even jobs 
— depend on efficient, fast-cutting tools that can take it on the toughest jobs. 

Call in your Pratt & Whitney Engineer. As a starter, let him check up on 
your small tool performance. He’s a specialist in speeding output at low 


cost. He knows how to survey a production setup against known standards 


of efficiency. At his finger tips are specifications on materials to be cut and St 

the tools to cut them; data on cutter and tap performance that can save you $7 

money. To handle the toughest problems, he'll call upon the resources of GY 

Pratt & Whitney engineering and research. aan 
; , , * bal 

He'll study your complete small tool picture and then give you a report os % 
~ 
that will show you how to cut production corners . . . send production up a * 


and costs down. And his services will cost you nothing. Here’s how to get 


them — just write us a letter. No obligation — naturally. Ask for a fact- 


packed PaW Condensed Catalogue while you're writing. 





PRATT & WHITNEY 


Division Niles-Bement-Pond Company 


WEST HARTFORD 1, CONNECTICUT 





An 
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Put It On Your Products NOW! 


better-selling machines. If you are using 


When you identify your machines as 
“Timken Bearing Equipped’ you 
greatly increase their value in the eyes 
of the prospective buyer; for the use 
of Timken Tapered Roller Bearings 
has been associated with top-notch 
equipment of all kinds for so long 
that the “Timken Bearing Equipped” 
symbol has become a Symbol of Qual- 
ity wherever it appears. Thus Timken 


Bearings make better machines and 


April 24, 1947 


Timken Bearings, why “hide your 
light under a bushel’? Tell the world 
about it. It’s a sales plus you can’t af- 
ford to overlook. The Timken Roller 
Bearing Company, Canton 6, Ohio. 








ONE TRUCK 
SERVES 20 
BODIES IN 

THIS PLANT 


Another Dempster 


Development For Industrial 


Another typical example of how the 
Dempster-Dumpster is saving time, 
manpower, trucks, tires, and gas in lead- 
ing industrial plants of almost every 
classification. 
In this case, twenty standard Demp- 
ster-Dumpster drop-bottom bodies of 6 





ceiving waste and rubbish. Other: are 
placed at strategic points for recover- 
ing metal shavings. As each body 
is filled, forked truck conveys loaded 
body to convenient point where truck, 
equipped with the Dempster-Dumpster 
Hoisting unit, hoists load to. carrying 


Materials Handling 


finished products . . . hot materials up 
to 1500 degrees F .. . and in every op- 
eration with one truck serving from 6 
to 50 bodies. 

The chances are that the advantages 
of the Dempster-Dumpster can and 
should be adapted to your plant. Let 
our engineers cooperate with you. Write 


position, and dumps it at delivery point, 
all under full control from driver's seat. 
When empty body is returned, another 
loaded one, perhaps with a different 
type of material, is there for hauling 
and dumping . ‘an uninterrupted 
cycle of materials handling. using twenty 
bodies but with only one truck. 

In dozens of other plants, various 
types of bodies are in use handling ma- 
terials of almost every description from 
dust to liquid . . . light to heavy up to 
7'/p tons pay load . . . finished and un- 


cu. yd. capacity each, equipped with 
special twin, self-balancing, spring 
hinged lids, are spotted throughout one 
of America's leading factories. A few 
are placed in convenient spots for re- 


for our complete catalog No. 247 now. 















































ith a C 


Iustrations on this 
page tell the operating 
story of the Dempster- 
Dumpster. 

Top right. shows a 
loaded body ready for 
hoisting. Shown also in 
this photo is the special 
twin, self - balancing, 
spring hinged tops on 
this particular body. 

Center Photo shows 
loaded body in carrying 
position. 

Bottom Photo _illus- 
trates instant, or con- 
trolled, dumping method 
of the Dempster-Dump- 
ster bottom dumping 
type of body. 

Types of bodies avail- 
able are unlimited. Your 
requirements determine 
the design. Cooperation 
of our engineers with 
those of the customer 
has corrected hundreds 
of materials handling 
problems and at tre- 
mendous savings. 
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The Hydraulic Speed 
Selector, with the dial set 
for 250 f.p.m. and the 
hand wheel turned for a 
cut of 5%4-inch diameter. 


Now Saudard Fgupoment on Gisholt Turret Lathes! 























ith a Gisholt you can obtain any one of 12 spindle speeds, 
stantly, without releasing the main drive clutch—without 


s fien stopping the spindle! 


With the Hydraulic Speed Selector, you don’t waste time 


d effort between cuts. Merely set the dial for the cutting 
GISHOLT 2L HIGH PRODUCTION SADDLE TYPE 
ced you wish, then turn the hand wheel for the proper TURRET LATHE—Product of a half century devoted to 
the finest class of metal-working equipment, the 
Gisholt 2L is designed for the maximum speeds and 
xt cut while this one is being made. And when it’s time feeds cutting tools will withstand. Incorporated in its 
rugged design are a number of simple, power operated 
chan ge—just tap the trip lever! controls designed to cut time and effort to a minimum. 
Write for full details. 


ameter. You pre-select the speed and diameter for the 


Easy? Of course. But more than that, the Gisholt 









draulic Speed Selector is a big step toward maximum ome Geuninins mettle tia 


oduction at rock bottom cost. aS een 
experience of leading 
specialists in the ma- 
chining, surface- 
finishing, and 
balancing of round 
and semi-round 
parts. Bring your prob- 


ISHOLT MACHINE COMPANY 


145 E. Washington Ave. « Madison 3, Wisconsin 


lems here. 





ET LATHES « AUTOMATIC LATHES « BALANCERS + SUPERFINISHERS « SPECIAL MACHINES 





For kxacting 
CLOSE-TOLERANCE MACHINE WORK 


There is no substitute for preci- 
sion accuracy either in the tool- 
rooms or production plants of 
present-day industries. The 
smooth production of precision 
parts, trouble-freeassembly, prod- 
uct quality and prestige, costs, 
and plant profits depend to a 
great extent on this one factor. 
That's why South Bend Precision 
Lathes, long famed for split-thou- 
sandth accuracy, are so widely 
used in the toolrooms, produc- 
tion shops, engineering and 
research laboratories, and in 
the maintenance departments of 
the nation’s leading industries. 
If you are planning to install new 
lathe equipment, it will pay you 
to investigate the many advan- 


tages which versatile South Bend 
Lathes have to offer. 








DOUBLE TOOL CROSS SLIDE 


This Double Tool Cross Slide is only one item in 
the complete line of South Bend attachments and 
accessories which will help to broaden the scope 
of your lathes. Write for attachment Catalog 77. 





ILLUSTRATED ABOVE: 


10" x 3" South Bend Quick Change 
Gear Bench Lathe with Handwheel 
Collet Attachment. This model made 
with bed lengths to 4'/2'. Toolroom 
models made with beds to 4°. 


WRITE FOR CATALOG 
Write for Catalog 100-D which shows 
all types, sizes, and models of South 
Bend Tootroom, Engine, and Turret 
Lathes. Made with 9”, 10”, 13”, 
14-172”, and 16” swings. State size 
lathe in which interested. 


SOUTH BEND LATHE WORKS 


419 EAST MADISON STREET ® + SOUTH BEND 22, INDIANA 
LATHE BUILDERS SINCE 1906 
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DISTRIBUTORS EVERYWHERE 
ARE READY TO SERVE YOU 
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Users report astounding new 
with Super-Powerful Kearney & 


on Heppenstahl Steel (375 Bhn) 6.3 cu. in. per min. 


WORKPIECE: Die Block CUTTER: Kearney & Trecker CSM 10” diam, 
MATERIAL: Heppenstah! Die Steel carbide face mill. 

HARDNESS: 375 Bhn SPEED: 76 RPM (200 SFM) 

OPERATION: Squaring block* FEED: 4.5 IPM (.005” per tooth) 


DEPTH OF CUT: 3/16” RATE OF METAL REMOVAL: 6.3 cubic inches per minute 
*2 passes per side. Cutter sharpened once per 2 sides. 
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high rates of metal removal 


Trecker CSM Milling Machines 





Use carbide cutters to maximum efficiency — 
high horsepower, extra-husky construction 
of Kearney & Trecker Milwaukee CSM’ s 


make record metal removal rates possible 


Look at that column! Pyramid shape, wide Speeds and feeds selected by quick-change CSM’s incorporate original vibration-free 
base, solid back, box-type — giye you dials. Choice fi 16 spindle speeds mean right three-bearing spindle design. Flywheel, now 
maximum rigidity and vibration-free opera- cutter speed for use on almost any material. an integral part of spindle, insures constantly 
tion. That means high metal removal rates, 32 feeds to table and knee mean right feed smooth flow of power to cutter. Electrical 


accuracy, — j tool life. Design saves floor Ps controls for acceleration and deceleration of 


er cutter tooth, a key factor in using car- 
space by total enclosure of powerful motor. gear train are part of basic design. 


ides to best advantage. 


IMPORTANT NOTICE! 


Because CSM’s are different from any other milling machines 

— only a check of your production by an experienced 

= (ff , Kearney & Trecker engineer, trained in the use of CSM’s, 

ARNEVETRECKER] Sr ais can show you the tremendous savings possible. CSM’s are 
Coa = : made in Plain and Vertical types with 20, 30, and 50 hp. 
. For an on-the-spot personal analysis of how CSM’s can in- 

crease your production, wire us collect. There is no obligation. 


KEARNEY & TRECKER 9) 
CORPORATION a 


MILWAUKEE 14, WISCONSIN 


SIZES 


ted for every job. 


AND 
RENT MODELS 
BUILDERS OF 97 DIFFE —_ power ra 


f high-production precision ™! 
° 








SMASHING 


all previous 
Carbide records! ig 


— 














TECO Cemented Carbide 
gives 
e more pieces between grinds 
@ more grinds per tool 
e less down time 
e lower tool cost 


ANOTHER 
TYPICAL CASE 


Part: Rotors—Electrical Motors 
Machine: J & L Universal Turret Lathe 
Operation: Turning O. D. 


Material: Silicon Steel and die-cast 
Aluminum laminations 










































Diameter: 5” 

Length: 3” 

Depth of cut: .030”-.125” OZENS of plants are now getting from 3 to 10 

Feed: .033” times their former output per carbide tool, by 
tt using Improved TECO Cemented Carbide. If such 

Speed: 440 fpm. phenomenal production reports seem ‘‘too good to be 





true’’... it’s only because you have not tried Improved 
TECO Cemented Carbide. 

Find out for yourself! Tool up any regular carbide job 
with Improved TECO Cemented Carbide. Run under 
identical conditions. Then check your pieces per grind 
—grinds per tool—tool life—tool cost. Check, too, its 
unusual ability to operate at higher speeds and feeds. 


A TECO engineer will gladly demonstrate in your 
plant. If you prefer making your own run, send details 
of your job set-up for recommendation. Latest catalog 
and price list sent upon request. 


i J a o TUNGSTEN ELECTRIC CORPORATION 
568 39th STREET, UNION CITY, N. J. 

Branch Office: 403 Western R Bidg., Cleveland 13, Ohi 

CEMENTED CARBIDE w gpvaliida iteaapells. Ind. Detroit, Mich, : 
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PIECES PER GRIND: 350 (average) 


Best previous carbide performance: 
120 pieces 



















ITS FUTURE HUNG ON 4 THREAD 


As the “horseless carriage” became part of the 
American scene, it brought a new demand for 
threading tools. Over 1000 makes of cars were on 
the road; machine shops mushroomed up over the 
countryside. But the automobile was only part of 
it... the country was on the threshold of a tre- 
mendous new mechanical age. And its future lit- 
erally hung on a thread, for without fast and 
accurate threading tools, the miracles of modern 


G TD “Gre enjie ld ‘s”” 


precise machinery would have been impossible 
to attain. 

xI'D “Greenfield” played a vital role in this 
industrial revolution, developing threading tools 
of greater strength, speed and accuracy. Quick to 
recognize the superiority of GTD “Greenfield” 
products in those days, metal-working manufac- 
turers have ever since looked to “Greenfield” for 
high quality in threading tools. 


development of improved designs 


in taps set new standards for cutting internal threads 
First operated by hand with tap wrenches, these taps 
later were used in drill presses, high speed tapping 
machines and automatic screw machines to give greater 


speed and accuracy of production. 


REENFIELD 








Modern streamline construction 
Enclosed drive 

No overhanging gears or brackets 

Air (or hydraulic) friction clutch 
Electrical control 

Economy of floor space 

Accessibility for loading and unloading 


Cleveland Double Action Toggle Presses are 
equipped with two slides: an inner, or punch 
slide; and an outer, or blankholder slide. The 
latter clamps the material firmly before the die 
on the inner slide takes effect, and dwells, 
under pressure, on the material until the inner 
slide has reached a predetermined point on its 
upward stroke 


While the Press illustrated has a 28 
stroke, 6° adjustment, 500 tons capacity 
for inner slide, 300 tons capacity for outer 
slide, this type of Press can be furnished 
in sizes and capacities to suit particular 
requirements, and with single connection 
as illustrated, or two connections, if 


desired 





THE CLEVELAND PUNCH ® SHEAR WORKS CO. 


Cleveland 14, Ohio 
New York - Chicago - Detroit + Philadelphia + Pittsburgh 
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MULTIPLE DRILLING 
HIGH PRODUCTION 





PROBLE Drill 6 parallel holes in brass 
lock cylinders, locating each 


hole within = .00075. 





= .00075 ACCURACY IN LO- 
M ETH 0 D CATION for each hole is 
obtained by drilling every hole without disturbing the 
work. Furthermore, the tool guide bushings are sup- 
ported in plates that are piloted onto the fixtures. 
Each piece is chucked in one of seven identical fix- 
tures, indexed automatically to each drilling unit, and 
automatically ejected. 


Bae 


KINGSBURY 





RESULTS 1,000 PIECES PER HOUR 
GROSS, with one operator, 


excellent quality control, less handling and less floor 


machine. 
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PROBLE Machine each corner of 2- 
way and 4-way brass show- 


er valve units. 





METHOD WITH ONE CHUCKING PER 
CORNER all operations are 
completed on this 9-spindle automatic indexing ma- 
chine. Each of the seven identical fixtures on the 


index turret holds the valve units in different posi- 
tions for machining each corner. 





XN 600 CORNERS PER HOUR 
ESULTS GROSS with one operator. 
If multiple drilling operations up to five hp each 
are required on your high production work, we can 
design, build and tool automatic machinery all ready 
to be installed and started up. Just send us the 
prints showing the operation and hourly production 
and ask for’ prdéposals. 
Kingsbury Machine Too! Corporction, Keene, N. H- 








space. The use of individual standard units lowers ‘ 
the first cost and permits the utmost efficiency for 
each operation. These savings quickly pay for the 





4] 
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150 SURGING 
HORSEPOWER! 


“Super 7” Tex- 
rope V-Belts har- 
ness the 150 hp 
motor that drives 
this big mill for 
pulverizing rock, 





PULLING POWER 


2s. one of the 7 Great Features 
in “Super 7’ Texrope V- Belts! 


1. STRONGER 
CORDS give ‘Super 
7” Texrope V-Belts 
their great pulling 
power. These long- 
fibre, hard-twisted 
cotton cords have the 
strength of high-test 
fish lines. Laid row on row and imbedded in 
heat resistant rubber compound, they provide 
a powerful load-carrying element. 

2. TOUGHER COVER. Rugged duplex 
construction protects the carcass of “Super 7” 
belts from wear and dirt. 

3. HEAT RESISTANCE, Ali “Super 7” 
V-Belts are designed and built to give high 
resistance to heat. 

4. SHOCK ABSORBING. “Super 7” con- 
struction combines great strength with the de- 


a 


gree of resiliency necessary for long belt life 
and smooth power transmission. 

5. PRECISION CURED in pressure molds 
to assure accurate section and perfect bond- 
ing of cords, cover and cushion, 

6. ACCURATELY MATCHED. Every belt 
weighed, measured and carefully inspected 
before being sized and packed. 

7. ENGINEERING LEADERSHIP. “Sup- 
er 7’ Texrope V-Belts represent 27 years of 
research and experience — by Allis-Chalmers, 
originator of the Multiple V-Belt Drive. 


There are FIVE types of “Super 7” Tex- 
rope V-Belts, to meet every operating require- 
ment: Standard — Heat Resisting — Oil Re- 
sisting — Oil Proof—and Static Resisting. 
Call your Allis-Chalmers office or dealer. 
ALLIS-CHALMERS, MILWAUKEE 1, WIs. 


A 2161 
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TEXROPE 
.. Greatest 
Name in 


V-Belt Drives 


“Super 7” V-BELTS 
Five Types — Sizes 


| to suit every power 


transmission job, 





Texsteel, Texdrive, 
“Magic-Grip” 


P: — sheaves in a full 


range of sizes, 


grooves. 





“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 





SPEED 
CHANGERS 
Speed variations up 
to 375% at the turn 

of .a crank, 





ENGINEERING 
Finest V-Belt engi- 
neering talent in 
world—at your call. 





TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 


to Industry 


THAT MADE 


\ America Great 97 
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WA GEAR SHAVING MACHINE 
FOR HIGH PRODUCTION 


The new Red Rin 
; g Model GCU Di i : 
especially tor seta aendaelad: lagonal Shaving Machine ‘has been developed 


shaving which While the principle of Rot 

of its pho i pear itself over the years is retained, wontane tele es 

So ; Provides a number of advant ; sly new method 
me of these are: ages in production operations. 


















1. Greater stock removal on each cutting stroke. 

2. Reduced time for each cutting cycle. 

3. Complete cutting cycle just two passes under cutter. 
4. Cutter life materially extended. 

5. Cutter cost greatly reduced in many cases. | 
6. No special cutters required. 

7. Better control of lead angle on helicals. 

8. Operator fatigue reduced. 

9. Oversize gears automatically screened out. 
10. Operator's haste cannot jeopardize tooth surfaces. 
11. Amount of crown on Elliptiod teeth can be varied. 











NATION 
y AL BRO 
\ t . | | 
SPECIALISTS ON sPuUR AN 


: D HELIC a “as Seas roe 
American Machinist AL INVOLUTE GEAR PRACTICE whe 


; : * ORIGINATORS ~ 
April 24, 1947 ORS OF ROTARY SHAVING AND ELLIPTOID TOOTH FORMS 
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The Blanchard No. 18 Surface Grinder is 
used to rough and finish-grind these oil 
burner parts, and .012” of stock is ground 
off one side to limits of +.0003” -.0001”. 
(48 per hour) 


Eighteen of these cast iron ball bearing 
spacers, with eighteen smaller spacers inside 
of them are ground to limits of .0002” after, 
removing .025” of stock. (144 surfaces per 
hour) 


This is an excellent example of accurate sur- 
face grinding of pump body parts on a No. 18 
Blanchard Surface Grinder. The material is 
high strength forged steel and .004” of stock 
is removed from each side to limits of 
+ .0003”. (80 surfaces per hour) 


These heat-treated steel trunnion bearings 
are ground on a No. 16-A2 Blanchard Surface 
Grinder. They are ground to limits of 
+.0005” after removing .005” to .015” of 
stock. (2315 per hour) 


Send for your free copy of “ Work Done on the Blanchard”, third 
edition. This new book shows over 100 actual jobs where the 
Blanchard Principle is earning profits for Blanchard owners. 


The BLANCHARD macHINE COMPANY 


Bt ce a | ee 
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SHE NUDGES A KNOB AT HER 
ELBOW when she finishes packing a crate, 
and that’s all she has to do to tally her work as 
she goes along. Her nudge is acknowledged by a flash- 
ing light which indicates that each case has been re- 
corded on the totalizator (shown at lower right on the 
bank of counters). Slow, old-fashioned check and tally 
methods are thrown out. Work speeds up. An up-to- 
the-minute total of production is always visible. And 
employee relations are improved. That’s Veeder-Root 
Countrol. 

Standard or special Veeder-Root Counting Devices, 
built into products as standard original parts, open up 
limitless possibilities for those products in the way of 
new uses, new Convenience to users, new economies in 
operation. Find out how you can make your product 
count its way to new markets and profits. Just drop a 
note to the “Counting House,” and say when you want 
an engineer to call. 
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(Above) Panel of 20 
Veeder-Root Small 
Reset Magnetic 
Counters. Totalizing 
counter at lower right. 
Light in lower center 
flashes on whenever one 
of the 20 packers 
pushes a button. 


(At right) Veeder- 
Root Small Reset 
Magnetic Counter, 
Form U. S. for AC 
only. Height: 574”. 








Jhe Couciting Wvouse off, Gududtey 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., 
Montreal 3. In England: Veeder-Root Ltd., Dickinson Works, 


20 Purley Way, Croydon, Surrey. 
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F IS SMALL Gea nian) 


CUSTOM MADE FOR PARTICULAR PEOPLE 





ANY of America’s biggest buyers specify ““G-S” when they want 
Small Gears. And many more smaller but no less particular 
people come to us regularly for gears custom made to the highest 
standards of uniform accuracy. If your needs are enough for a pro- 
duction run, by all means discuss the job with our capable engineers. 
Get all the advantages only a quarter century of intensive specialization 
can give. See why we have become recognized as the “World’s Largest SEND FOR OUR 4-PAGE BULLETIN 


. . ” The G-S Bulletin describes many 
Exclusive Manufacturers of Fractional Horsepower Gears! po atauiaien at 


G-S Small Gears. Please ask for a 
copy on company stationery. 


MEMBER OF 
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BASE FOR HORIZONTAL POSITION 


HARDINGE norizonrat 


Collet Index Fixtures with Threaded 


- VERTICAL 
Nose Spindle 


are fast in operation and hold work accurately 


In addition to taking stand- 
ard collets, this fixture takes 
step chucks and jaw chucks to 
cover a wide range of applica- 
tions. It will eliminate the 
necessity of your tool room 
making many specially de- 
signed fixtures. Thus, your en- 
gineers and tool-makers will 
have more time for other work. 





















A preselector arrangement 
provides the selection of separ- 
ate indexing of any number 
divisible into 20 or 24. The col- 
let closer lever has a 100 to 1 
leverage for quick opening and 
closing of collets and step 
chucks. Write for bulletin. 


1” COLLET CAPACITY 
1/16” to 1” in any size, 
fraction or decimal 












6” STEP CHUCK 
CAPACITY: 2”, 3”, 4”, 

5”, and 6” Step Chucks 
ind Closers are used 


5” JAW CHUCK 
@APACITY: Universal 
and Independent Jaw 
Chucks have S” cap. 























HARDINGE-SJOGREN speep coutet cHucks 


increase production of your lathes and milling machines 





A Hardinge-Sjogren Nose 
Type Speed Collet Chuck en- 
ables you to get full value from 
your toolroom lathes, engine 
lathes and milling machines. It 
gives greater capacity, saves 
time, increases accuracy and 
assures better results. An al- 
most effortless turn of the hand- 
wheel, one way or the other, 
automatically opens or closes 
the collet, releasing or gripping 
the work as desired. Its grip is 
adjustable and sure. Produc- 
tion is increased as the operator 
is always in front of his work. 
Available in these sizes ...1”, 


13”, 13/44”, 21/4", or 34/2” collet 
capacity. Write for bulletin. 


HARDINGE BROTHERS, INC., ELMI 
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CAM-LOCK 
SPINDLES 


RA, N.Y. 




















GRAY GRAY GRAY 
NON-METALLIC NON-METALLIC NON-METALLIC 
WAYS WAYS WAYS 


v Vv 

















GRAY NON-METALLIC WAYS 


GRAY HORIZONTAL BORING, 
DRILLING onc MILLING MACHINES 


Cutting and scoring of these vitally important guiding surfaces 


i 
GRAY NON-METALLIC WAYS 


is thus practically eliminated. The value of this epoch-making 


development is evident when you consider that a standard col- 


umn and head weighs 25 tons. 


Kemember 


DOUBLE HOUSING ‘‘A Machine Tool is no better than its ways. 
ond 
OPENSIDE PLANERS There is no adequate substitute for the 
SWITCH PLANNERS GRAY NON-METALLIC WAY.”’ <Protected by Patent 


* 22378343 and Pat. Pending 
DIE BLOCK PLANERS 


==~"7.77 GRAY. 


BORING MACHINES 
See) a Se Re & 





Sold in Canada by Upton, Bradeen and James Ltd. & Sold in Latin America by Machine Affiliates. 
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A FOUNDATION 


FOR ACCURACY 
FOR 25 YEARS 


VAN KEUREN MICROGAGES are high precision working gages, 
signed for use on all ordinary work and economically practical for 
use in production because of their low cost. Their great value in 
general shop use lies in the fact that they enable the workman to 
achieve the accuracy required by the inspector. 


MICROGAGES are of first quality oil hardening alloy tool steel, ex- 
ceptionally hard, carefully seasoned, with accurately flat and parallel 
mirror-like surfaces. They combine readily by wringing together and 
because of their size (11/16” dia.) are ideally suited for checking 
heights; widths, slots, machine set-ups, gage setting and many other 
uses. They are made round in order to assure the best distribution 
of wearing surface,-which is about equal to that of rectangular gage 
blocks. 


MICROGAGES up to 1” in length have a tolerance of plus .000015” 
minus .000010”. They average 5 millionths of an inch oversize which 
provides the WEAR ALLOWANCE feature of these gages. 

VAN KEUREN MICROGAGES are available in sets especially de- 
signed for general shop use, for gage setting and for toolmakers 
and machinists. Individual MICROGAGES in standard sizes are also 
available in a size up to 6” in length. 


28th YEAR 


Complete details on MIC 
GAGES and the full line of Vi 
Keuren Precision Measur. 
Tools are contained in Catalog 
No. 33, a 168-page manual 
for toolmakers, machinists and 
inspectors—sent promptly on ~ 
request. 
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DETAILS of JOB 


Procedure: 


Grip in 3 holes in web with 3 
chuck jaws. 


Machine as follows: 
Ist T.F.—Drill hole. 


2nd T.F.—Rough turn O.D.; 
face both sides at rim; face 
one end of hub; chamfer 
hole. 


3rd T.F.—Bore hole; turn O.D., 
face rim. 


4th T.F.—Ream hole. 
5th T.F.—Size turn O.D. 





You'll get smoother, 


more efficient operation 
for your product with 


Machine Tools * Aircraft Al dams G ead / 


Motor Trucks * Diesel Engines “Tailor-made” gears designed especially for the job pro- 
vide the opportunity to improve the performance standards 
Farm Machinery of your product. Built for the product, they often simplify 
assembly and reduce production costs, too. Here at Adams 
Road Machinery ¢ Tractors we are specialists in making gears that meet your specifica- 
tions exactly. Care and control exercised at every stage in 
Printing Machinery their manufacture assure smooth, efficient power transmis- 

sion. Write for further details. 


Speed Reducers : THE ADAMS COMPANY, 1942 Bridge St., Dubuque, lowa 


are being use 


the ADAMS compa 


Dubuque, lowa, U. S. A. 








FINE GEARS MADE TO YOUR SPECIFICATIONS. r . ESTABLISHED 1883 
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Methods with- 





i Here’s a standard Sundstrand No. 0 Duplex Hy- 
draulic Rigidmil milling both ends of an aluminum die 
casting simultaneously. Both surfaces are thereby held 
in definite relation to each other because there is no 
relocating of the part between cuts. The part is irregu- 
larly shaped and difficult to hold. Consequently, power 
clamping, adjustable over a wide range to obtain the 
exact clamping pressure required, was provided. As the 
machine was hydraulically actuated, it was relatively 
simple to add an auxiliary clamping pump to the cir- 
cuit. Production is 70 pieces per hour. 


2 This standard Sundstrand Rigidmil with a special 
vertical spindle head mills 6 oil grooves in 2500 piston 
rings per hour. The special spindle carries a cutter arbor 
which holds 14 saws. A standard Sundstrand Auto- 
matic Index Base is mounted on the regular machine 
table. This base carries a fixture provided with a re- 
movable arbor holding 28 piston rings. The milling 
cycle is completely automatic. 


3 This special two station Sundstrand Rigidmil is de- 
signed to rough and finish mill port faces on two differ- 
ent manifold parts. Machine has two vertical heads, 
one with eight spindles and the other with ten spindles. 
One head is used to rough and finish mill the four port 
faces of the intake manifold while the other rough and 
finish mills the port faces of the exhaust manifold. Ma- 
chine has built-in chip conveyor which automatically 
ejects chips. 


> — SUNDSTRAND 





“ENGINEERED 


Profitable milling production can be obtained only by 
lowering unit production costs . . . obtaining the 
most economical solution to your milling problem 
and the most productive equipment in relation to 
your production requirements 

Basically, there are two approaches to solving these 
problems: (1) obtaining standard machines, then try- 
ing to process parts over these machines as economi- 
cally as possible, (2) designing the most profitable 
processing method, then obtaining machines to suit 
this method—standard or semi-standard machines, if 
possible, or entirely special machines, if necessary. 

This latter method is Sundstrand “Engineered Pro- 
duction”’ . . . a most practical approach to economical 
milling. Here’s how it has been applied in three dif- 
ferent plants on three different milling problems. 


$¢ Milling Production Facts 


More proof of the successful appli- 
cation of Sundstrand “Engineered”’ 







milling production is contained in 
this book. Over 60 problem solu- 
tions complete with tooling dia- 
grams are included. Write for your 
copy today. Ask for bulletin No.159. 


SUNDSTRAND 


MACHINE TOOL COMPANY 


2533 Eleventh St. + Rockford, Ill., U.S.A. 
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April 24, 1947 


American Machinist - 




















t ~~ 





ae ss oe 

| Speed, powe Mi calinize, are the fea 

tt that distinguish modern automo- 
t biles . +. and modern presses. 

_ Put the same efficiency into your pro- 

> du tion line that is engineered into your 

. products... Designed for maximum util- 

"ity, Danly presses have the mechanical 

= accuracy and rugged construction that 

“ag ake for faster runs, more accurate 


npings, longer die life, less downtime, 
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> STEEL UNIT FRAMES 












struction saves < floor space, lessens safety 
hazards—especially in rows or batteries. 
Bring your production equipment in 
step with the products you manufacture. 
Make 1947 Products on 1947 Presses. 











epi ¥ _ Danly Open Back Inclinable and Horning presses have unit frames 


rugged one-piece all-stee! construction. The frames, massive 
presses of this type and size, lend great rigidity and resist- 
to deflection to these presses. Gears and driving members 

y enclosed within the frame run in a spray of filtered oil. 

long gibbing and two slide connections make for 


along the full length of the stroke—insure accurate 


on large or progressive dies—prevent eventual loosen- 
slide play due to uneven loads. 
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Special sizes and types engineered to s 





one, two and four point straight-side presses. Pressures range from 


These double geared presses are typical of Danly’s complete line of 








‘ 








MACHINE SPECIALTIES, INC. 
2100 South 52nd Avenue 


DANLY 


cago 50, Ill 


nois 


Chi 


Crucible Steel 
extends 
service _. 











Quickly cuts off accurate lengths 
from sizes up to 25°’x 26” cross section 


The Crucible Steel Company of America with 26 branch warehouses and 
sales offices, has built a reputation for anticipating customers’ needs, not 
only in high grade and special steels, but in service requirements as well. 
They were among the first to equip several of their warehouses with 
modern high speed MARVEL Saws (No. 6 ond 9A series) in order to give 
4A MARVEL giant Hy- fast service on either single lengths or large quantities of identical pieces, 
accurately cut from bars up to 10" x 10" cross section. Now.in anticipation 
of new demands for larger sizes, they are the first steel company to in- 
stall a No. 24 MARVEL Hydraulic Hack Saw in order to give fast service 
on orders for steels of any type in sizes up to 25" x 26" cross section. 















“Roll 


ble-free low pres 
control. This giant hack saw, which almost qualified as a “secret weapon” 
because it contributed so materially to our production capacity in build- 
ing naval ordnance, applies an entirely new principle of reciprocation 


has made “hacksawing” of large work practical for the first time. 


sr your metal sawing problems, there is a MARVEL Saw 
SdMo your needs. A MARVEL field engineer will be glad to 


Spos 


A high- a heavy- People” 
all-bearing saw 5700 BLOOMINGDALE AVENUE, CHICAGO 39, U.S.A. 
149 strokes per 


64°, of each i 
on & ; 


2s ; ' No. 8 Series No. 18 Series No. 24 Series 
Capacity: 4°x4" Copocity: 6'x6" Capacity: 6x6" ity: Capacity: 18°18" Capacity: 18°18" Copacity: 24°x24" 
Capacity: 6’x6’ . 
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New Series 72 KING 


VERTICAL BORING 
AND TURNING 
MACHINE 








= 


Look fon these features 
on your nent Unrtical 


Goring and “Jurning 
WMachine 


SNARE 3 


A SUBSTANTIALLY 
HEAVIER MACHINE 
* 

NEW, ACCURATE 
SWIVEL RAM HEADS 
* 
INCREASED RANGE 
OF SPEED 
* 

GREATER RIGIDITY 
* 
SIMPLIFIED CONTROL 
* 
IMPROVED APPEARANCE 
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@ These are a few of the many reasons 
why the new series King Vertical Boring 
and Turning Machines will give you added 
production at lower costs. 


They‘re easy to operate. Every single con- 
trol lever is located at front of machine— 
completely accessible. 


They’re accurate and powerful. The in- 


crease in weight plus new massive, rec- 
tangular type ram heads give you the rigid- 
ity necessary to successful use of carbide 
tools. 


The new King Vertical Boring and Turning 
Machines are available in 10 sizes—Single 
Column Type—30”, 36”, 42”; Double 
Column Type—52”, 62”, 72”, 84”, 100”, 
120” and 144”. 


Write for complete details. 
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TURRET LATHES 


Profit-stealer: 


of machine tools 


OME MACHINE TOOLS in metal turning 

industries show little wear and tear depreci- 
ation—can still maintain the same volume of 
output as the day they were installed. Yet 
many of these machines have undergone 
hidden depreciation in value because of their 
inadequacy as profitable producers. 


And they will continue to decrease in pro- 
ductive worth—as rising material, labor and 
overhead expenses continue to raise unit costs 
and cut profits—unless ways are found to boost 
their efficiency. 


MULTIPLE SPINDLE AUTOMATICS, 


Warner & Swasey field engineers have suc- 
cessfully helped many manufacturers increase 
the productive value of their machine tools, 
either through new accessories for faster, 
easier operation, or by suggesting new tool- 
ing setups or specially devised tooling for 
increased production. 


Frequent appraisal of machine tool produc- 
tivity should be made to prevent complete 
obsolescence of any machine tool. The Warner 
& Swasey representative can quickly spot 
replacement needs—can suggest the proper 
machine tool for your particular operation. 


Let him show you how 


SWASEY 


1\", Covel ebb el- mM Kole) t- 
Cleveland 


PRECISION TAPPING AND THREADING MACHINES 


f 
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Look to MODERN for accurate, 
fast, economical thread cutting 


MODERN 


STATIONARY TYPE SELF-OPENING 


DIE HEADS 





Modern Self-Opening Die Heads thread diameters 
from 3” to 7” in standard heads, and up to 14” in 
special heads ... accurately, fast, and economicaily. 
They are adapted to practically every thread cutting 
operation within their capacity. Designed for use in 
hand screw machines, turret lathes, and other ma- 
chines where the die heads are used in a stationary 
position. 


For complete information, 
write for Bulletin No. M-123 


cn TOOL WORKS 


DIVISION OF 
' CONSOLIDATED MACHINE TOOL CORPORATION 


ROCHESTER 10, NEW YORK 
( 








@ A new means embodied in the 


JIGMIL for automatic spacing for 


duplicate repetitive production work 
without JIGS. Write for complete in- 


formation today. 


The World's Finest AS Boring 
and Milling Machine 


r 


i eo aa ae 
FERNDALE 20, 


DeVLIEG MACHINE COMPANY DENEVE 450 FAIR AVE. foctrure mice 
JIGMIL 
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PROVED 
USEFULNESS 


With a Fund of Available Knowledge 


The proved usefulness of American Magnesium 
is indicated by the fund of available knowl- 
edge shown here. Sent on request, these 
reprints and books will bring you up to date 
on design data and shop practices. 

FOR DESIGNERS, this literature will help 
apply the lightness-with-strength of mag- 
nesium (35% lighter than aluminum, 75% 
lighter than steel) in practical ways. 

FOR PRODUCTION MEN, it offers authori- 
tative shop practice information that will be 
invaluable in machining, welding, drawing 
and forming magnesium alloys as well as in 
making best use of magnesium castings and 
forgings. 

Write for the data you need today. And 
remember that American Magnesium gives 
you the advantage of the 60 years’ light metal 
experience of Aluminum Company of America 
to help apply it profitably in those places 
where magnesium should be used. Aluminum 
Company of America, sales agent for Ameri- 
can Magnesium Products, 1709 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


ST EGS oe Bad Ra SAN Sh Sumy. 3 


American Machinist - April 24, 1947 





MAGNESIUM ALLOYS 
FOR PHOTOENGRAVIN 


DEEP DRAWING 
GNESIUM ALLOY SHEETS 
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THE CINCINNATI PLANER COMPANY 


presents the completely new and modern 


CINCINNATI F771, HYDRAULIC PLANER 


41 New and Exclusive Features 


Double Housing or Openside Type 


Sizes — 24”— 30” — 36” 





Write for Bulletin Number AH 247 






THE CINCINNATI HYPRO PLANER COMPANY 


Cincinnati 9, Ohio 


PLANERS * BORING MILLS © PLANER TYPE MILLERS 
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UNION TWIST DRILL COMPANY, ATHOL, MASS. 


S. W. Card Mfg. Co. Division, Mansfield, Mass. 
Butterfield Division, Derby Line, Vt. and Rock Island, Que. 


STORES: 


NEW YORE: 61 Reade St. 
DETROIT: 5527 Woodward Ave. 
LOS ANGELES: 524 E. Fourth St. 
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Our thorough knowledge of tooth design, 
of the cutting properties of tool steels, and 
of the machining characteristics of modern 
materials enables us to build Union Milling 
Cutters exactly fitted to your needs. Try them 
on your toughest “tool killing” job, and let 
performance prove Union economy, efficiency, 


accuracy and service. 


? 


CHICAGO: 11 So. Clinton St. 
SAN FRANCISCO: 121 Second St. 
SEATTLE: 568 First Ave., So. 








Quality 
PIPE TAPS 


The experience of Card specialists is applied to the 
manufacture of Card Pipe Taps to produce a top- 
quality line. Standard sizes in taper, straight and 
interrupted types as illustrated; carbon or high 
speed steel. Inserted Chaser Taper Pipe Taps in 
standard sizes, carbon or high speed steel. 


STORES 
NEW YORE: 61 


READE ST. 
S W CARD oA co CHICAGO: 11 SO. CLINTON ST. 
7 ® . ° DETROIT: 5527 WOODWARD AVE. 


LOS ANGELES: 524 E. FOURTH ST. 


MANSFIELD, MASS. SEATTLE: 568 FIRST AVE., SOUTH 


UNION * BUTTERFIELD * CARD 
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. Divisions of the Union Twist Drill 





Company 











71Ut_ these PLUS 








|. Improved Draw-In Collet — increased dis- 
tance between front and rear collet bearings 
reduces the protracted error. 


2. Hardened Steel Bed Ways — top surface 
and bevel ways for double alignment provide 
maximum bearing area. 

3. Efficient Speed Lever — one lever, conven- 
ient for operator, selects spindle speed and actu- 
ates automatic brake. 

4. Self-Aligning Slide Rest — mounting shoe 
automatically aligns slide ‘rest with line-of- 
center. 

5. Replaceable Spindle Vee Belts — smooth 
running, endless vee belts can be replaced with- 
out removing lathe spindle. 

6. Vibrationless Drive — dynamically balanced 
drive assembly is isolated from lathe mounting. 





BS Srtaad s S N . R S 
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RIVETT LATHES GRINDER Inc. x 

















RIGHTON 35 * BOSTON - MASS.- 


THE lees RIVETT 918-5 
PRECISION CABINET LATHE 


With even greater versatility, long- 
life precision and efficiency, it will 
produce a part in a fraction of the 
time required to set up a more cum- 
bersome lathe, or will manufacture 
an endless variety of duplicate parts 
in small or large lots to interchange- 
able limits. 





In addition to normal lathe func- 
tions of turning, facing, boring and 
drilling, the 918-S can be equipped 
for milling, grinding, slotting and 
threading. 





. 
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ARMSTRONG TOOL HOLDERS 


give the lowest possible tool cost 


The more operations you tool with ARMSTRONG TOOL HOLDERS, the 
greater your savings and profits. These permanent multi-purpose tools are low 
in initial cost. They give years of continuous service, reducing the direct tool 
cost per job to a matter of cents. Using small cutters or bits quickly ground from 
stock shapes they “Save: All Forging, 70°, Grinding and 90° High Speed.” 


But greater still than these substantial direct savings are the indirect savings 
these tools effect. They reduce “tooling-up” to a matter of minutes—end cosily 
delays and keep men and machines producing. Strong and efficient, they 

> ee permit higher speeds and heavy feeds—machine more pieces per machine 
RHE hour, machine more accurately, reducing losses through rejects or spoilage. 


KNURLING 


Use ARMSTRONG TOOL HOLDERS for every operation on lathes, planers, 
slotters and shapers, on turret lathes and screw machines, to cut costs and 


increase profits. 


ARMSTRONG BROS. TOOL CO. 


am “The Tool Holder People” 
snare 315 N. Francisco Avenue Chicago 12, U. S. A. 
Eastern Whse. & Sales: 199 Lafayette St., N. Y. 12, N. Y. 


Pacific Coast Whse. & Sales Office: 1275 Mission St, San Francisco 3 





Write for Bulletins on— 

(a) ARMSTRONG. Carbide Tool 
Holders and ARMIDE Carbide 
Cutters 

(b) ARMSTRONG CA Tool Holders 
and ARMALOY Cast Alloy 
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Removing 27 lbs. of metal—FAST 
with the FASTERMATIC 





e Here’s the kind of operation that makes this automatic 
turret lathe ideal to put heavy chucking work on a swift 
production basis. 


With multiple tooling on the cross slides and turret faces, 
this Fastermatic removes 27 pounds of metal from a 95- 
pound steel casting in 17 minutes including turret indexing 
time. During this completely automatic cycle, close toler- 
ances are obtained in boring and outside turning—and a Rough Casting 
total of 15 cuts are taken. 


It’s another example of the way that power and multiple 
tooling can be applied on the Fastermatic to handle a larger 
number of operations in one chucking. With a completely 
automatic machining cycle, quick indexing, fast traverse, 
and automatic feed changes, the Fastermatic cuts idle time 
to a minimum—cuts costs to the bone. 


Ask for facts on how the Fastermatic can cut costs on 
your specific work. 


GISHOLT MACHINE COMPANY 
I 5 E. Washington Ave. « Madison 3, Wis. 
,' a 


Look Ahead... Keep Ahead... with Gisholt 


Close-up of Fastermatic tooling for machining 95 
lb. transmission carrier. The Fastermatic has the 
power and rigidity for heavy chucking work and 
the permanent accuracy for precision in all work. 











%,* 


2 


ad 


TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © SPECIAL MACHINES 





Add, divide, subtract or multiply—the answer comes out “Alcoa 
Aluminum” when you figure costs on the basis of finished pieces 
per pound of stock. 

We'll be glad to help you with your arithmetic. Call or write your 
nearest Alcoa Sales Office. ALUMINUM COMPANY OF AMERICA, 
2107 Gulf Bldg., Pittsburgh 19, Pa. Sales offices in-leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


) NW edey- Wri iit 
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As you reduce operator exertion you in- 


crease machine output. 
FASY Controls concentrated on the heads of Cin- 
| cinnati Bickford Super Service Radial Drills 
are exceedingly “handy” and are easy to 
OM both hand manipulate. 


anda é eC The design of the head gives the operator a 
Y clear, unobstructed view of the work while 
standing in a comfortable, normal position— 

no stopping or twisting for a better view. 


These powerful, accurate machines are easy 
on the hand and eye. 


Write for detailed Bulletin R-24A. 


























Equal Efficiency of Every Unit 
Makes the Balanced Machine 


See our Condensed Catalog in Sweet's File. 


THE CINCINNATI BICKFORD TOOL 60. cincinnati 9. onic v.s.a. 
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YOUR PRODUCTION COSTS 
cocize Dott?) Cevciore Sawer, 


WORLD’S FASTEST METAL-REMOVING PROCESS 


ee oe ee 








These 5 three-dimensional pieces, like the one in blue, were CONTOUR 
SAWED in 16 hours by operators having only 3 days — 


Saving made’over previous methods was $600. Shape cutting ‘can be 
1one in a fraction of time required by any other machine cutting process 


DoALL CONTOUR SAW 


S, in world-wide use, make many amazing 





production economies. | There’s no appreciable setup time. 2. Un 
needed metal is sliced off not. whittled away by slow chip removal 
Continuous precision cutting to within .005” of layout lines 
Nasting backstroxe. 4 Cutting of all materials-including hard 
tough metals, as much as 30” thick. 5 Internal as well-as external A 
utting irved or straight, at angles. 6 Infinitely varying speed 
Send for free copy of pictorial booklet ‘‘DoALL EQUALS TEN PLUS 
hich compares CONTOUR SAWING with other processes and give 
pecilic time saving examples. Free engineering service from 200 field 
engineers and the DoALL Research Laborat 
The |) 
REPRESENTATIVES DoALL STORES 
IN 56 COUNTRIES 4 IN KEY CITIES 
=— 
Des Plaines. WMliuocs 
Cable Address: DoALL, Des Plaines 
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PS poly NEWS of metacworxine 


Materials costs have risen $50 per unit since last November for one medium-priced car manufacturer. In- 
ventories in many items have been high as a hedge against strike delays and material shortages. These 
inventories have been source of considerable profit because of the increase in their value during recent 
- months. 








\\ 


The practice of swapping motors for steel has grown among a few metal fabricators who find themselves 
long on one item and short of the other. Motor builders are trying to end this practice by controlling rig- 
idly the number of motors received by each customer. 


In two months JANMAT (Joint Army-Navy Machine Tools) has earmarked 11,000 surplus machine tools 
for military reserve, of which 5000 have been allocated to various services. Still to be selected by JAN- 
MAT tagging teams are 26,000 machines for Air Force, 12,500 for Army Ordnance, 26,000 for Navy 
Bureau of Aeronautics, 500 for Chemical Corps, 1200 for Navy Ordnance, 1400 for Navy yards and docks 
and 5400 for Navy reserve personnel training. 





Some 2000 members of United Steelworkers, CIO, will attend one-week labor relations institutes planned 
for this summer by 10 universities. Courses will be given at Universities of Illinois, Indiana, Wisconsin, 
Michigan, Alabama and New Hampshire; Penn State and Antioch Colleges; and two West Coast col- 
leges. 





Accelerated depreciation for tax purposes has been recognized as justified in three recent cases by Tax 
Court, special court of appeal from decisions of Internal Revenue Bureau. Court has recognized validity 
of abnormal depreciation because of intensified use, has accepted overall statistics as evidence of inten- 
sified use, has accepted company and outside expert testimony, and may allow accelerated depreciation 
on all productive plant facilities. 






Defense developments are centered about turbo-jet, rockets, missiles, 
atom power and electronics. Little is being done in armor and tanks. 
Chemistry of explosives never stops. Navy is concentrating on carrier 
planes, is not redesigning ships extensively because it believes atom 
bombs too expensive for enemy to waste on modern dispersed seapower. 


Long-range comfort about coal: U. S. coal reserves are estimated to be big enough to meet all the na- 
tion’s energy needs at present rates for more than 1000 years (coal now furnishes only half the national 
energy consumption). Any possible fuel crisis is centuries away. 













Detroit tool and die shops are said to be looking for work outside their own district, because of the dearth 
of automotive orders. Today's average skilled man in those shops gets $1.96 per hour. Semi-skilled and 
maintenance men average $1.32. 





Straw in the price wind: one of nation’s largest metalworking companies is avoiding accepting firm prices 
from suppliers unless nearby delivery is involved. Policy is to buy on basis of “market price ruling at 
time of shipment” with understanding that company will benefit from any price decline. Escalator clauses 
are being avoided. 


SS ee 






Carbon steel ingots are being produced in electric furnaces at behest of automotive companies and other 
steel users who are short of sheet tonnage. Sheet bars then are placed outside with rolling mills for 
conversion into sheet form. Cost of such steel is very high, but is justified as means of avoiding shut- 
downs of plants employing thousands of workers. 






Metal alloys are being tested for strength under high heat in jet compressors and turbines. Metal discs, 
heated by electric coils, are rotated up to 35,000 rpm or until they break: 
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OPERATION AUTOMATIC 


on THis MORRIS mor-speep 


HIGH PRODUCTION MACHINE 


@ This machine is a two-way horizontal drilling 
and tapping machine for handling refrigerator 
compressor parts. It has a five station automatic 
indexing turret with hand clamp fixtures. There 
are ten drilling spindles on the left hand head 
while the right hand head has ten drill spindles 
and three tap spindles. Head approach and 
feed is accomplished by self-contained hydraulic 
units. 


When your work requires high production at low 
costs to meet competitive markets consult Morris. 
They have the engineering “know-how’—mechan- 
ical experience—and operating facilities to de- 
velop machines for specific purposes. 


MORRIS MOR-SPEED RADIAL 


ORRIS Machine Tool Co 


CINCINNATI 3, OHIO 
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MAGAZINE OF METALWORKING PRODUCTION * ESTABLISHED TO2-2 


Henry Ford 


The man who symbolizes mass production to 
America and to the world is dead. 

Henry Ford passed away suddenly. Not many 
hours before his death he had toured the Rouge 
plant which he had built from a marshy waste 
land into the largest single manufacturing unit 
anywhere. 

He did more than any other man in history to 
bring to industry the benefits of mechanization. 
It was this mechanization which made possible 
higher productivity per man and in turn higher 
wages. 

Back in 1914 Mr. Ford startled the world by 
establishing a minimum wage of $5 a day. He 
recognized even then that if people were to 
have enough money with which to buy auto- 
mobles, they must be paid the highest wages. 

He saw clearly that high wages and high 
productivity per man go hand in hand and that 
one cannot stand long without the other. 

Mr. Ford probably was the first advocate of 
the theory that prosperity is possible only by 
faithful adherence to a policy of more goods for 
more —— at lower prices. 

Unfortinately for the national welfare, too 
many unionists and too many manufacturers 
today have lost sight of this cardinal principle 
which lifted Mr. Ford from obscurity to the 
pinnacle of industrial fame. 

Mr. Ford taught the world’s industrialists 
many things. He proved that subassembly and 
assembly line methods of manufacture could be 
used to turn out good products made to remark- 
ably close tolerances. 

He proved that it was unnecessary for work- 
men to pull and tug and lift heavy pieces of 
work all day, because mechanical means were 
better and faster. 

He proved that conveyorizing of factories was 


of benefit to everyone, because it enabled work- 
ers to produce more goods with less effort. 

He proved that the more machines could be 
designed to do the work formerly done largely 
by hand, the greater would production be, the 
lower the cost and the lower the selling price. 

He proved that men do not have to work 
ten or twelve hours a day to earn a good wage; 
and he prove it at a time when the eight-hour 
day was unheard of. 

In his small shops up and down southern 
Michigan, Mr. Ford demonstrated the feasibility 
of establishing industrial units in small villages 
where workers would have enough living space 
to grow their own food and would have “one 
foot in the soil and one in industry.” 

Mr. Ford showed that high-production ma- 
chine tools and the most modern materials- 
handling techniques can be used profitably in 
these small shops as well as in the huge, sprawl- 
ing Rouge works. 

He early gave the lie to the old belief that 
industrial plants had to be dirty. Every Ford 
plant from the beginning was a model of clean- 
liness. 

Beyond all of these accomplishments, Mr. 
Ford did more than any other one man or group 
of men to. put America on wheels. He helped 
revolutionize transportation and, as a result, 
our way of living. 

It is doubtful whether many people realize 
the impact that this man, who devoutly believed 
in the simple life, has had not only on industry, 
but on our social and economic system. 

As one writer has put it, every assembly line, 
every conveyor belt, every industry which now 
subscribes to the belief that high wages and 
high production and low prices go hand in hand, 
is a living memorial to Henry Ford. 


EDITOR 
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Closing end fin. 


Trimming and notching 
corners. 


Piercing and forming 
Prestoles. 


Forming end flange. 


Courtesy of Surface Combustion Corporation, 
makers of Janitrol Unit Heaters. 


Progressive operations on Cincinnati Press Brakes reduce 
time and cut costs. They are one type of the almost endless 
applications of these machines. 


Here we show a typical example of the profitable applica- 
tion of progressive, simultaneous operations. Four operations are 
completed on the first stroke; three on the second. 


We suggest you write our Engineering Department about 
your individual forming problems, or call our representative 
near you for advice and suggestions. 


Write for Catalog B-2. 





THE CINCINNATI SHAPER CO. 


CINCINNATI 25.0HIO U.S.A. 
SHAPERS - SHEARS + BRAKES 









How to Set Up 


CARBIDE MILLING JOBS 


By H. A. FROMMELT, CONSULTING ENGINEER 


CARBIDE milling is considered by many production engineers as, by far, the most important modern 


machining development and the one most likely to have the greatest effect in increasing worker pro- 


luce 


less ductivity and reducing manufacturing costs. But converting to carbide and applying it without realizing 


the decided advantages it offers can only result in halfway progress, in mediocre benefits, in far from 
the most efficient machining and processing of parts. To encourage effective application of carbide 
cutters and the new carbide milling technique, an entirely different, but workable, approach to setting 


up of carbide milling jobs is presented in this report. Ten consecutive steps form the basis of approach. 





A SPECIAL American Machinist REPORT TO THE METALWQRKING INDUSTRIES 
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10 Steps to Setup Success 





CARBIDE APPLICATION and a 
successful carbide-milling technique 
must necessarily change the ap- 
proach to, and production scheduling 
of, milling operations, particularly on 
iron and steel. If full value of car- 
bide milling is to be realized by pro- 
duction departments, the nature of 
the metal-removal revolution must 
be appreciated and applied. 

Until recently, milling was sub} :ct 
to inherent limitations in cutting ma- 
terials. But no longer, for all practi- 
cal purposes, do limitations exist in 
the power they can apply. 

As much as 100 hp. can be applied 
through an 8-in. face mill with ex- 
cellent carbide life. It is therefore 
now possible to disregard cutting- 
material limitations and to establish 
operating characteristics on the re- 
maining limiting factors, such as 
available horsepower and known 
limits of surface cutting speed and 
chip, or tooth, loads. 

The change in technique is revo- 
lutionary. Unless the teaching of 
experience, research and develop- 
ment is heeded, the full benefit of 
carbide milling will not be enjoyed. 

This applies to the surface speeds 
that must be chosen for various ma- 
terials, tooth loads to be selected, 
cutting angles to be specified and 
metal-removal rates that can, and 
should be, called for to permit the 
most efficient machining and process- 
ing of components. 

There being no known limit to the 
amount of power that can be applied 
through a carbide mill to remove 
metal, is the basis for the current 
revolution and the reason for ap- 
proaching the evaluation of milling 
operations in an altogether new and 
yet sound method. 

Ten steps should be taken to set 
up a carbide-milling operation. In 
order of application, these are: 


1. Identify and classify material. 

2. Select surface speed. 

3. Select cutter type and diameter. 

4. Determine metal-removal rate 
of the workpiece. 

5. Correlate metal-removal rate 
with horsepower available in the 
milling machine designated for the 
job. 

6. Establish feed rate from the 
foregoing data. 

7. Check tooth load. 
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8. Specify milling method (con- 
ventional or climb), holding method 
or fixture, chip disposal, etc. 

9. Establish cutter care and grind- 
ing procedure. 

10. Check surface and tolerance 
specifications and their influence on 
metal-removal rate. 


IDENTIFY AND 
CLASSIFY MATERIAL 


The first and perhaps the most im- 
portant step in the proper approach 
to a carbide-milling operation is 
identification of material in the 
workpiece. On it depends the proper 
interpretation of later data and the 
correct specification of remaining 
factors in the setup. 

By identification and classifica- 
tion of workpiece material is meant 
placing the component in one of the 
following categories: 


Wrought iron. 
Low-carbon steel. 
Stainless steel. 


Standard SAE steels, beginning 
with SAE 1015 or 1020. 

Cast steel. 

Cast iron—unmodified and uncon- 
trolled. 


Cast iron—modified as semisteel 
or controlled as Meehanite and 
Linite. 

Cast iron—special, 
chilled iron. 

Malleable iron. 

Non-ferrous materials, such as 
aluminum, magnesium and their al- 
loys, copper and its alloys and 
plastics. 

Identifying and classifying the 
workpiece material correctly makes 
possible the selection of the surface 
speed that will give best results in 
terms of cutter life and performance. 


as white or 


TABLE 1 
Milling Speeds for SAE Steels 








Brinell Surface Speed 
Hardness sfpm. 
160—180 624—593 
180—220 593—536 
220—300 536—447 
300—420 447—338 
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SELECT 
SURFACE SPEED 


The surface speed should be chosen 
independently of the type of milling 
machine, the kind of cutter selected 
(provided only it has suitable car- 
bide tips—brazed or solid) and the 
horsepower available in the ma- 
chine. Selection should be based 
solely on the foregoing classifications 
of these materials and, under no cir- 
cumstances, should it be changed to 
suit other operating characteristics. 

For wrought iron, the surface 
speed should be from 900 to 1,000 
sfpm. Unless relatively high surface 
speeds are selected, the milling 
operation on wrought iron will fail. 

For low-carbon steel, with from 
5 to 15 points of carbon, the surface 
speed should be from. 600 to 900 
sfpm. Applying recommended sur- 
face speeds for standard steel to low- 
carbon steel invites failure. 

Stainless steel, such as Type 304 
(without sulphur), calls for a sur- 
face speed of 900 sfpm. All other 
stainless steels should follow recom- 
mendations for standard steels. 

For standard SAE steels, the sur- 
face speed should be based on the 
Brinell hardness, as in Table I. It 
is important that the actual Brinell 
hardness be determined, either from 
specifications or better still by actual 
test by a portable Brinell tester. 

For cast steel, the surface speed is 
critical—about 300 sfpm. and gen- 
erally not higher than 350 sfpm. 
Cast steel must not be confused with 
forged or rolled steel. It is milled 
much the same as other cast mate- 
rials, such as cast iron, as far as the 
surface speed is concerned. The 
sandy character of the skin deter- 
mines the rate at which this material 
can be milled by carbide. 

For unmodified cast iron, which 
has a tensile strength of approxi- 
mately 25,000 to 30,000 psi., surface 
speed should lie between 300 and 
450 sfpm. 

Modified and controlled cast irons, 
such as semisteel, Meehanite and 
Linite with tensile strengths spe- 
cified at approximately 50,000 psi. 
and even higher, call for surface 
speeds no higher than 300 sfpm. 
Higher strengths require lower sur- 
face speeds. These materials can 
usually be detected readily by a 
Brinell test—from 180 to 220. 

Special cast irons, such as chilled 
or white iron, are milled at surface 
speeds from 100 to 250 sfpm. Their 
Brinell hardness varies from 500 
to as high as 700. For the latter, a 

surface speed of not over 100 sfpm. 
should be specified. 

















Malleable irons should be milled 
at rates between 350 and 450 sfpm. 

For non-ferrous materials and 
plastics, selection of the surface 
speed depends entirely on the spin- 
dle speeds available in the milling 
machine being used. As far as is 
known, there is no limit to the sur- 
face speeds at which these materials 
cannot be milled successfully. 

Surface speeds as high as 20,000 
sfpm. have been successfully applied 
in actual shop operations, and alumi- 
num and magnesium components 
are being milled regularly at rates 
as high as 10,000 sfpm. Spindle 
speeds to provide such rates are now 
available in standard millers. 

The vast majority of machines, 
however, have top spindle speeds 
from 1,000 to 2,000 rpm. The highest 
speed available in such equipment 
should be designated for the opera- 
tion, and other operating character- 
istics adjusted accordingly. 


SELECT CUTTER TYPE 
AND DIAMETER 


The size of the job to be milled 
is known; the faces to be machined 
are dimensioned. From this informa- 
tion the cutter size is selected. 
Where clearances present no limita- 
tions, the ratio of cutter diameter 
to face dimension should be approxi- 
mately 5 to 3. 

Thus, if a piece 3 in. wide is to 
be milled, a 5-in. dia. cutter is se- 
lected. A workpiece face 5 in. wide 
should be milled with a cutter at 
least 8 in. in dia. A 10-in. cutter 
should be chosen for workpieces 
from 6 to 7 in. wide. Above 7-in, 
a 12-in. cutter should be chosen. 

A cutter diameter larger than the 
largest effective gear in the milling 
machine should never be selected. 
It is, therefore, seldom justifiable 
to use a cutter larger than 12-in., 
unless the job is being performed 
on the larger bed and planer-type 
mills, which have bull gears about 
16 in. in diameter. 

Unless this most important rec- 
-ommendation is observed faithfully, 
the flywheel effect in the cutter will 
be greater than that in the gear 
train and backlash will be brought 
into play with each tooth entrance 
and exit. But if the effective gear 
is larger than the cutter, the fly- 
wheel effect will be greater in gear 
than in cutter and backlash will not 
play so important a part. 

But selection of cutter does not 
end with the proper diameter. It 
is important that the proper grade of 
carbide and proper cutting and 


clearance angles always be specified. 

Grade specification can safely be 
left to carbide manufacturers by 
following their recommendations, 
charts and data sheets based on re- 
search, development and experience. 
If an unusual milling operation pre- 
sents itself, experimentation should 
not be undertaken without the man- 
ufacturer’s help and advice. 

Table II gives recommended cut- 
ting and clearance angles, based on 
proved experience and results. The 
15° face relief angle for milling of 
wrought iron, low-carbon steel and 
stainless steel (Type 304) is con- 
sidered critical. Without such a 
clearance angle, cutter life will be 
most uneconomical. Negative cut- 
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ting angles are recommended for all 
cast iron with Brinell hardness 
above 180 for the same reason. 
All cutting angles are given as 
“true” rake; that is, the contbina- 
tion of radial and axial rakes should 
be as noted. Frequently the true 
rake is made up of 7° negative 
radial rake and 7° negative axial 
take in combination with a 15° nose 
angle. This results in a negative true 
rake of approximately 7° and is 
frequently used for milling steel. 
The combination (Fig. 1) of 10° 
positive radial rake, 7° negative axial 
rake and a 15° nose angle is used for 
an 8° positive true rake angle for 
the milling of unmodified cast irons. 
The combination of 15° positive ra- 
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Table Il—Cutting and Clearance Angles 
Material Cutting Angles Clearance Angles 
in Deg. in Deg. 
Wrought Iron 10 PRR—7 NAR 7 OD—0 FCE 
8 PTR 15 FR 
Low-carbon Steel 10 PRR—7 NAR 7 OD—0 FCE 
8 PTR 15 FR 
Stainless Steel 10 PRR—7 NAR 7 OD—0 FCE 
8 PTR 15 FR 
Standard Steel 7 NRR—7 NAR 7 OD—0 FCE 
7 NTR 7FR 
Unmodified Cast Iron 10 PRR—7 NAR 7 OD—0 FCE 
8 PTR 7 FR 
Modified Cast Iron 7 NRR—7 NAR 7 OD—0 FCE 
7 NTR 7FR 
All Ferrous Materials 10 NRR—7 NAR 5 OD—0 FCE 
Harder than 300 Brinell 8 NTR 5 FR 
Non-ferrous Materials 15 PRR—7 NAR 7 OD—0 FCE 
12 PTR 15 FR 
Note: 
PRR—Positive Radial Rake NTR—Ne§gative True Rake 
NRR—Nef§ative Radial Rake OD—Outside Diameter, or Peripheral Clearance 
NAR—Nef§ative Axial Rake FR—Face Relief, or Clearance 
PTR—Positive True Rake FCE—Face Cutting Edge, or Dish 
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Fig. 1—True rake angle 
is determined by the 
combination of radial, 
axial and nose angles, 
which vary according 
to material machined 











dial rake, 7° negative axial rake and 
a 15° nose angle is used for a 12° 
positive true rake for non-ferrous 
materials, including plastics. 

An excellent rule to follow for 
true milling economy is this: Select 
the simplest cutter, the least expen- 
sive and one that requires the least 
complicated setup. 

A cutter that can be assembled 
directly on the spindle of a milling 
machine, rather than with a setup 
that requires an arbor, is recom- 
mended. A face mill set on the 
spindle of a vertical or horizontal 
machine is, experience shows, al- 
ways preferable to a cutter that re- 
quires mounting on an arbor. Arbors 
deflect, are time-consuming in their 
setup and the cost of grinding and 
reconditioning such a cutter assem- 
bly is greater than that of a cutter 
mounted on the spindle. 

Selection of straddle mills is not 
recommended, unless there is no 
other way to perform the operation. 
They are usually selected because 
of the apparent advantage of milling 
two sices of a component at one 
pass. But carbide milling has so 
reduced cutting time that the time 
to make the arbor setup for strad- 
dle mills is no longer justified. 

It is better to mill one side of a 
piece at a time with a simple face 
mill, turn the piece manually, or 
mechanically in a fixture, and mill 
the other. When the time to 
dismantle and reassemble a straddle- 
mill setup for grinding and recon- 
ditioning is taken into account, 
floor-to-floor times is always greater 
than when a simple face mill is 
mounted on the spindle to mill but 
one face at a pass. 
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This is best illustrated by exam- 
ining an operation (Fig. 2) on 
an electric-motor component. The 
work, a piece of hot-rolled steel 
2x 3 X 16 in., is milled on both 
sides to an inverted T shape. For- 
merly the operation was performed 
with high-speed-steel straddle mills, 
thus making possible the milling of 
both sides at one pass. 

But this operation of removing 
from each side a section of metal, 
0.310 in. wide and 2.75 in. deep, was 
done at % ipm. With carbide, one 
side is milled with a simple 4-in. 
diameter face mill at 35 ipm. It now 
requires less than 10 min. to change 
cutters, compared to % hr. to re- 
place straddle mills. Less than 20 
min. is needed for cutter recondi- 
tioning, compared to a former 2 hr. 

Moreover, the two cutters in a 
straddle-mill setup never dull equal- 
ly, yet the assembly is torn down 
when one cutter is dull. The time 
has been reduced on the above op- 
eration from 10 min. to 30 sec. for 
cutting, from 2 hr. to 10 min. for 
cutter change and from 2 hr. to 20 
min. for cutter reconditioning. Fi- 
nally, the straddle mills cost about 
$300, whereas a 4-in. face mill costs 
less than $50. 


DETERMINE 
METAL-REMOVAL RATE 


After the cutter has been selected, 
the next step in setting up a carbide 
milling operation is to determine the 
metal-removal rate of the workpiece. 
This means. an evaluation of the 
component with regard to its thick- 
ness of section, ribbing, buttressing 
and general freedom from vibration 








and distortion when cutting forces 
are applied. 
Cutting forces tend to distort the 
workpiece and, under severe con- 
ditions, actually to set it vibrating. 
So the metal-removal rate means 
the ability of the work to take the 
beating it is subjected to while in 
the cut. 
Distortion and vibration are ag- 
gravated by the necessity for clamp- 
ing the work to the machine table 
or in a fixture. Every point-of ‘con- 
tact of clamp and workpiece is a 
point of distortion. 
The work tends to bow or give 
in this area and, when clamps are 
released, to spring back into posi- 
tion. The greater the cutting force 
in conjunction with the clamping 
pressures, the greater will be the 
distortion of the milled piece. 
For some jobs this is no disadvan- 
tage in terms of accuracy demanded 
and obtained. But if tolerance spec- 
ifications are close, both as to accu- 
racy and surface finish, then these 
points must be given full consider- 
ation by production personnel set- 
ting up the job. 
Another factor to be analyzed is 
the distortion and. vibration that re- 
sult from cutter position with re- 
spect to supporting members of the 
machine. For example, the cutter 
in the setup shown in Fig. 3 would 
vibrate less if the large electric- 
motor frame mounted on the table 
of the horizontal boring machine 
could be brought closer to the col- 
umn, but this is prevented by. the 
nature of the frame and operation. 
This extension is not at all ex- 
treme, some jobs requiring spindle 
extensions of 18 in. or even more. 
As no amount of ingenious plan- 
ning can obviate this condition, it 
must be taken into account when 
the job is being estimated in terms 
of metal removal. 
How much metal can be removed 
from a workpiece without setting 
up distortions and vibrations that 
will (1) greatly and drastically re- 
duce cutter life, (2) decrease accu- 
racy, possibly beyond specification 
limits, and (3) spoil surface finish? 
This question that the production 
planner must answer if the job is 
to be successful, can be answered 
correctly, only in terms of a rich 
and varied experience, preferably 
rst-hand. No amount of second- 
hand information will ever take the 
place of coming to grips with these 
problems in the shop. 

The difference in workpieces is 
obvious if a carburetor, usually a 
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thin-walled cast-iron body, is com- 
pared with the large 700-hp. motor 
frame in Fig. 3. In the former, less 
than 7 cu. in. can be milled each 
minute from the mating surfaces 
with the best of holding devices and 
fixtures. In the latter, boiler plate 
of low carbon content, more than 
100 cu. in. can be removed each 
minute if power is available at the 
cutter. The carburetor cannot pos- 
sibly have more than 3 hp. applied 
to it through a cutter, while the 
frame could easily withstand 50 hp. 

Nature, design, construction and 
material specification of any job 
must be carefully studied by the 
planning personnel to determine the 
amount of metal that can be moved 
in a unit of time without damage to 
the piece or injury to the surface 
and accuracy specified. 


CORRELATE 
METAL-REMOVAL RATE 
WITH AVAILABLE HP. 


The next step is to determine the 
power available in the machine that 
can, or must be, used for this opera- 
tion. What the component will with- 
stand is one thing; what the avail- 
able machine has to offer is quite 
another in the majority of setups. 

Where machine power is less than 
that applicable to this job, this may 
be a problem for management con- 
sideration, particularly if the job 
lot size warrants making a capital 
investment. But where the ma- 
chine has more power than the 
workpiece is capable of absorbing, 
the job should be transferred, if 
possible, to more suitable equipment. 

Using all the power built into ex- 
pensive machine tools contributes 
greatly to over-all manufacturing 
economy. Accurately equating ma- 
chine power to the power that can 
be absorbed by the workpiece can- 
not be fully done in every operation, 
particularly in a jobbing shop or 
where operations are on anything 
but a mass-production basis. Never- 
theless, setups should be planned to 
eliminate any operation at much less 
than rated capacity. 


ESTABLISH 
FEED RATE 


The feed rate can now be estab- 
lished from available data. Assume 
that 20 hp. is available for an opera- 
tion and that the workpiece (steel) 
is capable of absorbing this power 
without distortion or poor surface 
conditions. Further assume that 


face width to be milled is 5 in. to a 
depth of 0.125 in. 
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The sectional area of the cut is 
5% sq. in. If the K-factor (horse- 
power required to remove 1 cu. in. 
per min.) of the steel to be milled 
is 0.5, the 20 hp. available in the 
machine tool will move 40 cu. in. per 
min. 

The feed rate is then determined 
by dividing metal removed per min- 
ute by the area of the cross-section, 
or 40 — % = 64ipm. This feed rate 
is high and beyond the range of 
practically all equipment, except 
some recently designed tools for 
carbide milling. Further considera- 
tion will be given directly to a 
change in the feed rate. 

When the amount of material to be 
removed is considerable in depth, 
the production planner must deter- 
mine what depth of cut should be 
taken, The approach to this prob- 
lem is exactly the same as that made 
in establishing feed rate. 

Assume, for example, that from 
a large casting, such as a machine- 
tool bed, the irregularities or 
“waves” in the surface are such that 
at least % in. must be removed. The 
question that arises as to the econ- 
omy of several or more cuts, as 
opposed to one cut, must be an- 
swered on the basis of facts. 

The semisteel bed to be machined 
is 50 in. wide by 120 in. long,-and 
from its top surface % in. of metal 
must be converted into chips. Shall 
a cut of the full %-in. depth be 
taken, or shall a number of shallow- 
er cuts be made? Also, in milling 
the 50-in. wide surface, is it better 
to use an 8-in. cutter to take eight 
cuts, each 6% in. wide, or a 12-in. 
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Fig. 2—Milling this invertec’ hot-rolled 
steel T shape, one side at a time, is 
done with a 4-in. carbide face mill at 
35 ipm. compared to !/2 ipm. for high- 
speed-steel straddle milling 








cutter to take five cuts, each 10 in. 

These questions are simply an- 
swered if an analysis is -made. 
Twenty horsepower, at 0.5 K-factor 
(semisteel), equal a removal rate of 
40 cu. in. per min. With a %-in. 
depth of cut, the sectional area of 
cut is 2% sq. in., giving a feed rate 
of 40 — 2.5 = 16 ipm. With this 
feed rate and an 8-in. cutter, eight 
cuts. each 8 min. long for the 128-in. 
length, will require 64 min. of actual 
cutting time. 

With an 8-in. cutter and a %-in. 
depth of cut, the 64-ipm. rate can 
be applied. The number of cuts then 
increases to 32 (8 in width and 4 in 
depth). Each of these requires 2 
min., for a total cutting time of 64 
min. The cutting time is the same 
as in the first case, but as the cutter 
makes 32 trips instead of 8 to re- 
turn to its starting point, the return 
time is increased 4 times. 

As the rapid-traverse rate on 
large machines is usually 150 ipm., 
the dead time of cutter travel for 
repositioning is 32 min. for the 64- 
ipm. rate and 8 min. for the 16-ipm. 
rate, The total cycle time there- 
fore is 72 min. with the 16-ipm. rate 
and 96 min. with the 64-ipm. rate. 

Examining the difference in time 
between use of a 12-in, cutter and 
the 8-in. cutter shows that, with a 
12-in. cutter for a 10-in. cut at %-in. 
depth, the feed rate is 32 ipm. to re- 
move 40 cu. in. per min. 

Using the same cutter, for 10-in. 
cuts at %-in. depth, the feed rate 
decreases to 8 ipm. to remove the 
same amount of material in a minute. 
But the 12-in. cutter makes 5 trips 
across the 50-in. base when milling 
to a %-in. depth, while it must make 
20 trips if milling to the %-in. depth. 

At 32 ipm. the cutting time is 4.1 
min. per pass or 82 min. total cutting 
time. At a rapid-traverse rate of 150 
ipm., the repositioning time for 20 
trips of the cutter is approximately 
20 min, Hence, the total cycle time 
is 102 min. 

At 8 ipm. the cutting time per 
pass is 16.5 min. and the total cut- 
ting time for 5 passes is 82.5 min. 
But the re-cycling time is now re- 
duced from 20 to 5 min., and there- 
fore the total cycle time’ is reduced 
from 102 to 87.5 min. The 8-in. 
cutter is more economical than the 
12-in. cutter by the difference be- 
tween 87.5 and 72 min. 

Moreover, use of an 8-in. instead 
of a 12-in. cutter is recommended 
from the standpoint of machine 
maintenance. There is less backlash 
effect with the smaller cutter and 
therefore less impact on gear trains 
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Fig. 3—An electric-motor component, milled on a horizontal boring 




























machine, is held in a trunnion fixture so it can be rotated for 
necessary cuts. Cutter position introduces vibration that could 
be avoided in a bed-type milling machine, either side or cross-rail 





and bearings. A 6-in. cutter would 
have still less backlash effect, but 
similar calculations show that it 
would require 156 min. for \%-in. 
cuts, 4 in. wide, and 91 min. for %- 
in. cuts. 

The data can now be tabulated: 








Cutter Time, Time, 
Dia. min. M.n. 
in. (%-in.) (4-in.) 
6 156 Qa] 
8 96 72 
12 102 87.5 











The superiority of the 8-in. cutter 
taking %-in. cuts is marked. The 
minimum time of 72 min., compared 
with the maximum of 156 min. re- 
quired for a 6-in. cutter taking %-in. 
cuts, represents a saving of 53% on 
the same job using the identical tech- 
nique, but with the selection of the 
cutter made on a rationalized, rather 
than a guess-work, approach. 


CHECK 
TOOTH LOAD 


The seventh step in setting up a 
carbide-milling operation is checking 
the tooth load, also called the chip 
load or chip thickness. It is neces- 
sary to determine whether the tooth 
load is in line with good milling 
practice. 

Calculation of tooth load is made 
by dividing feed rate by number 
of cutter teeth times spindle speed. 
By applying this calculation to the 
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foregoing example, the following re- 
sults are obtained: 








Cutter Tooth 
Dia., Feed, Load, 
in. ipm. in. 
8 64 0.026 
8 16 0.0065 
6 80 0.030 
6 20 0.0085 
12 32 0.012 
12 8 0.0035 











All but the last of these tooth loads 
represent good practice. If it were 
necessary therefore to use a 12-in. 
cutter, the depth of cut should be 
made less than % in. with a cor- 
responding increase in the feed rate 
to bring the tooth load up to 0.010 in. 

The necessity for checking the 
tooth load is evident from this analy- 
Sis, as a chip thickness of 0.0035 in. 
would result in poor cutter life. 


SPECIFY 
MILLING METHOD 


Climb milling, experience indi- 
cates, should always be used if the 
equipment will permit. Standard 
machines of recent design are pro- 
vided with adjustments that make 
climb milling possible. 

The wear between the table screw 
and nut must be compensated for to 
prevent the climb method from pull- 
ing the workpiece into the cutter 
and wrecking the cutter and, some- 
times, even the machine. The 
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amount of this pull-in will equal the 
wear between screw and the nut. 
If this is as much as 0.030 to 0.060 
in., the thickness of chip that the 
cutter will attempt to take is so 
great that damage will be done. 

In climb milling the chip thick- 
ness is maximum at the beginning 
of the cut, and the cutting forces, 
in an arbor setup, are directed down- 
ward against the solid base or table 
of the machine. As these advantages 
are considerable, climb milling is 
always to be preferred if the ma- 
chine tool is properly equipped. 


ESTABLISH 
CUTTER CARE AND 
GRINDING PROCEDURE 


Economy in cutter maintenance 
demands establishing a procedure 
for removing grinding, recondition- 
ing and routing cutters. They must 
be taken from the machine when 
dull, moved to the grinding crib, 
ground as specified, and returned to 
the job, if a continuing production 
operation, or to cutter storage. 

Above all, it is essential that the 
kind of carbide and the cutting and 
clearance angles be specified on a 
tag form tied to the cutter, and the 
machinery set in motion to have the 
operations performed as directed on 
the forms. Reasonable precautions 
must be issued for the proper han- 
dling of carbide-tipped or bladed 
cutters, as their cutting members are 
much more fragile and subject to 
fractures under sudden blows than 
the more generally used and better 
known high-speed-steel mills. 


| CHECK METAL REMOVAL 
AGAINST SURFACE 
AND TOLERANCES 


Specifications for tolerances and 
surface finish must be checked 
against those of the first pieces com- 
ing from the machine. The feed 
rate established on the basis of the 
component construction and the ma- 
chine power may result in too large 
a chip load for good finish. 

If a zero face cutting edge angle 
is used and if the length of this zero 
line, or face cutting edges, is equal 
to the feed per revolution, or some- 
what greater, and if the rigidity in 
the entire setup prevents vibration, 
then the finish should be ideal, re- 
gardless of the feed rate, depth of 
cut or other operating character- 
istics. But machine condition, nature 
of workpiece and other factors af- 
fecting the metal-removal rate must 
be taken into consideration when 
checking finish and accuracy. 























How to Determine Metal-Removal Rate 








DETERMINATION of the metal-re- 
moval rate will be expanded in its 
relationship to available horsepow- 
er, feed rate and tooth load before 
practical examples are given to il- 
lustrate application of the ten steps 
to setting up carbide-milling opera- 
tions. 

As determination of the metal- 
removal rate can only be based on 
knowledge of the ability of a work- 
piece to withstand cutting forces, 
examples of practical evaluations are 
presented to aid the planner in his 
approach to the problem and pos- 
sible solution. 


Machining Meehanite Block 


A die-backup block, Fig. 4, is a 
10-in. casting of Meehanite, with a 
specification of 50,000 psi. and 
a Brinell hardness of approximately 
185. Considerable metal must be 
removed to bring this cast compo- 
nent to size. 

The K-factor for Meehanite can 
safely be taken as 0.5. Little experi- 
ence is required to conclude: that 
this workpiece can withstand any 
metal-removal rate applied to it. 
Limitations, if any, must be sought 
elsewhere. 


No obstacles are uncovered in the 
holding method which can secure 
the block to the milling table against 
all cutting pressures. With no lim- 
its inherent in the job or its hold- 
ability, available power in the 
machine can be equated into cubic 
inches of metal that can be removed 
each minute. 

The 50-hp. motor on the spindle 
can, according to the K-factor, re- 
move 2 cu. in. of Meehanite for each 
available horsepower, or a total of 
100 cu. in. per min. 

As a reasonable commercial finish 
only is specified, with no mention of 
accuracy, no limitations are imposed 
by tolerance and surface-condition 
specifications and the full 50 hp. can 
be applied to removing material 
from the die block. 

It is no-v necessary to check back 
to determine whether tooth loads 
and other operating characteristics 
are in line with good milling prac- 
tice. 


Calculating Removal Rate 


An 8-in. cutter having 8 blades is 
mounted on the spindle. The depth 
of cut specified is 0.350 in. and the 
width of cut selected is 5 in. The 


sectional area of the cut is therefore 
1.75 sq. in. and the feed selected is 
the top reading of 60 ipm. The met- 
al-removal rate therefore is 105 cu. 
in. per min., making the spindle- 
motor horsepower requirement 
slightly over 50. 

Operating characteristics of this 
setup thus far are considered ex- 
cellent. There remains the tooth 
load. At 60-ipm. feed and 200-rpm. 
spindle speed (400 sfpm. approxi- 
mately), load per tooth is 60 ~ 
(8200) = 0.037 in. 


Higher Cutter Life 


Tooth load is heavy but not ex- 
cessive. In fact, with this job and 
equipment, a tooth load of 0.037 in. 
is not only not excessive but is 
likely to result in an increase in the 
cutter life. 

It is interesting and instructive to 
consider the results of applying 100 
hp. to this milling job if such a 
spindle were available or if it were 
considered feasible temporarily to 
overload the equipment as much as 
100%. 

By leaving all factors unchanged 
except the power and hence the 
metal-removal rate, the feed rate 





Fig. 4—Meehanite die-backup block, of 0.5 K-factor, 

can take a 105-cu. in. per min. metal-removal rate at 

4,000-sfpm. surface speed, 60-ipm. feed and 0.037-in. 

tooth load with a 50-hp. machine. Doubling the power 

available would double the metal-removal rate, with 
a 12-in. instead of an 8-in. cutter 
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Fig. 5—Holdability of this gray-iron casting and high 
cutter position limit the metal-removal rate to 50 cu. in. 
per min. even though the casting could withstand a 
higher rate. At a K-factor of 0.5, the 25 hp. available 
are all applied. Accuracy and finish tolerances are 
liberal and allow the 50-cu. in. removal rate 





































































Fig. 6—Milling a 0.020-in. slot at 20- 

ipm. feed and 0.250-sq. in. cross- 

section of cut means only a 5-cu. in. 
per min. removal rate 





and tooth load would be doubled. It 
is not advisable to increase surface 
speed, already slightly over 400 
sfpm., somewhat above the custom- 
ary 300 sfpm. usually selected for 
Meehanite and similar cast mate- 
rials. 

The resulting feed rate of 120 ipm. 
and tooth load of 0.074 in. are, of 
course, excessive. Moreover, the feed 
rate is not available on this ma- 
chine. Obviously some changes must 
be made in the setup to compensate 
for these conditions. 


Increase Cutter Diameter 


The first point to consider is the 
cutter diameter. It can be increased 
to 12 in. with a cut 10 in. wide to 
sweep the entire workpiece face 
width in one pass instead of the 
previous two passes. Feed rate and 
tooth load can be reduced accord- 
ingly. 

If depth of cut remains the same 
at 0.350 in., sectional area of the cut 
is 3.5 sq. in. At the to, feed rate of 
60 ipm., removal rate is increased 
to 210 cu. in. per min. With a K- 
factor of 0.5, this metal-removal rate 
uses all available power in the 
spindle motor. 

Size of workpiece does not neces- 
sarily imply a limitation in metal- 
removal rate. This is proved by the 
operation shown in Fig. 2. The 
amount of metal to be removed in 
cross-section is 0.310 x 2.75, or ap- 
proximately 0.86 sq. in. plus. The 
K-factor for this low-carbon steel 
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(Brinell 120) is 0.5. If a 60-ipm. feed 
rate is applied, removal rate is 
0.86 < 60 = 51.6 cu. in. per min. and 
the amount of power demanded is 
therefore approximately 26 hp. This 
is verified by Esterline-Angus meter 
readings. 

As far as metal removal is con- 
cerned, there are no inherent limita- 
tions in the workpiece itself. Cer- 
tainly a piece of steel 2 « 3 X 16 in., 
if properly held, will not vibrate or 
distort. 


Check Clamping 


Holdability of the workpiece is 
excellent. As this is a high-produc- 
tion job, a fixture has been devised 
in the form of a sturdy angle plate 
with cam-locking clamps that hold 
the piece securely and yet clear the 
cutter. Only one side of the inverted 
T is milled at a pass. The compo- 
nent is reversed and the other side 
milled. 

This is preferable to straddle mill- 
ing, calling for an arbor which, how- 
ever rigidly and well supported, 
would distort and vibrate. As the 
4-in. face mill is mounted diiect to 
the spindle of a horizontal milling 
machine, the relationship of cutter 
and workpiece is ideal and the 
metal-removal rate, from this aspect, 
can be set at a maximum. 

With no limitations in either the 
workpiece or its method of being 








- 


Fig. 7—High spindle position, work 

holdability and close tolerances limit 

removal rate to 15 cu. in. per min. 
and feed to 15 ipm. 
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held, full power of the spindle can 
be applied. The tooth load using a 
surface rate of 1,000 sfpm., and 
therefore a spindle speed of 960 
rpm., is slightly over 0.015 in. This 
yields an excellent finish and the 
tolerances, reasonably close, are all 
met fully and completely and with a 
cutter-life record more than five 
times greater than with other cut- 
ting materials. 

As power required with a 60-ipm. 
feed is about 26 hp., this operation 
should be scheduled for a 30-hp. 
milling machine, which will provide 
adequate power at all times for the 
metal-removal rate of 51 cu. in. per 
min. 

An entirely different set of condi- 
tions are encountered in large compo- 
nents. The gray-iron casting in Fig. 
5 has a strength of not over 25,000 
psi. Its machinability is as ideal as 
any cast material can be, and the 
job is scheduled for a large hori- 
zontal boring and milling machine 
with a motor capacity of 25 hp. 

There is no inherent weakness in 
the workpiece. Its sections are heavy 
and, while it is designed with cored 
areas, there should be no resulting 
vibration or distortion, regardless of 
the metal-removal rate selected. 


Removal Rate Restricted 


Holdability of the workpiece and 
relationship of cutter and spindle to 
the job leave much to be desired. 
Height of the casting makes it im- 
possible to anchor it with absolute 
rigidity when milling top sections. 
Moreover, when the _ spindle is 
brought into position to mill top 
sections, rigidity of these machine- 
tool members is lost or at least par- 
tially sacrificed. Under these con- 
ditions experience indicates that a 
rate of removal of 50 cu. in. per 
min. is maximum for good milling 
practice. 

A 50-cu. in. removal rate, using a 
0.5 K-factor, results in a 25-hp. de- 
mand, which is the rating of the 
machine. Specifications for surface 
conditions and accuracy are suf- 
ficiently liberal to permit applying 
this metal-removal rate. 

Determination of the 50-cuw. in. 
metal-removal rate, after an analysis 
of the holdability of the component 
and the relationship between spindle 
and the job, is based on experi- 
ence and cannot be substituted for 
by data or any other second-hand 
approach. 

An extreme instance of the effect 
of cutter design and specification 
on the possible metal-removal rate 














is shown in Fig. 6, a slotting job. 

The 8-in. dia. slotting cutter has a 
body thickness of approximately 
0.175 in. for a 0.020-in. slot. Thus, 
even with a slot depth of 1% in., 
feed rate, and hence removal rate, 
must be restricted. Sectional area 
of the cut is 0.250 sq. in., which at 
a 20-ipm. feed rate results in 5 cu. in. 
of metal removed per minute. 

Here the limitations are in the 
cutter body, which tends to vibrate 
excessively at higher feeds. The 
material being slotted is SAE 1112, 
the machinability of which is rea- 
sonably satisfactory. The component 
is solid and can be held adequately 
against vibration and distortion re- 
sulting from these relatively light 
cutting pressures. 

The milling machine is a standard 
No. 2 equipped with a 5-hp. motor. 
The power required for slotting is 
approximately 3 hp., and the K- 
factor for this type of operation is 
approximately 0.6, a reasonably good 
factor for this operation. The limit- 
ing feature therefore is the type of 
cutter that must be applied and its 
dimensional design determined by 
the job specifications, particularly 
the slot width. 

Here it is impossible to use all 
the power available in a 5-hp. ma- 
chine, even with the application of 
carbide. A 3-hp. machine would 
have been adequate, at least from 
the standpoint of power demanded. 


Machine Utilization Pays 


It is interesting to note, however, 
the more adequate utilization of the 
machine’s capacity with carbide as 
compared with other cutting mate- 
rials of traditional specification. A 
high-speed-steel slotter would have 
been operated at a maximum feed 
rate of 4 ipm. for this slotting job. 

The metal-removal rate would 
therefore have been 1 cu. in. per 
min. Although the K-factor with 
this cutting material is conservative- 
ly 1%, the horsepower demanded 
under these conditions would have 
been something under 1%. Approxi- 
mately 25% of the power would be 
used with high-speed steel as a cut- 
ting medium, as compared with 60% 
with carbide. 

With carbide, the limiting feature 
is solely in the cutter design im- 
posed by the job specifications, while 
with high-speed steel it resides pri- 
marily in the cutting material. ~ 

A careful analysis of milling a 
large machine-tool casting (Fig. 7) 
results in some interesting conclu- 
sions. First, analysis of the compo- 
nent reveals the possibility of its 


withstanding a metai-removal rate 
of 50 cu. in. per min.—an evaluation 
based necessarily on experience. 
With the customary K-factor of 0.5 
for this cast material (30,000 psi.), 
horsepower required would be ap- 
proximately 25. As the horizontal 
boring and drilling machine is 
equipped with a 15-hp. motor, this 
rate of removal must necessarily 
be restricted. , 

An analysis of the workpiece and 
spindle position when the upper 
faces are being milled exposes lim- 
itations in this operation. Spindle 
position, as shown, results in ex- 
cessive vibration in both column and 
component when milling the upper 
portions. The cutting forces acting 
through a lever arm of approxi- 
mately 50 in. result in a sufficiently 
large couple to cause damaging ef- 
fects. 


Vibration Affects Accuracy 


Moreover, specifications call for 
close tolerances in both dimensional 
accuracy and surface condition, these 
two being closely related in this op- 
eration. Vibration and distortion in 
machine members, as well as in the 
component, must therefore’ be 
avoided. 

Because of these circumstances, 
this operation was performed at a 
feed rate of 15 ipm. As an 8-in. dia. 
cutter is being used, a 5-in. wide 
swath is cut per pass. The necessary 
depth of cut is 0.200 in. for cleaning 
up the surface specified for machin- 
ing. 

Thus not more than 15 cu. in. is 
being removed per minute. By 
checking on the other operating 
characteristics, it is found that tooth 
load is 0.013 in., still quite satisfac- 
tory. The surface rate with a spindle 
speed of 150 rpm. is 315 sfpm., good 
practice in carbide milling of cast 
iron. 

Metal-removal rate for this opera- 
tion must not exceed 15 cu. in. per 








Fig. 8—SAE 1020 billet, 8x8 in., is 
milled with a 12-in. step cutter used 
as a face mill with all blades set in 
the same circle and to the same depth 





min. because of the unfavorable re- 
lationship of spindle to workpiece 
and machine table. Any higher rate 
results in inadequate finishes and 
tolerances in spite of the relatively 
low power consumption of 7 hp. 
Thus slightly less than 50% of the 
available power in the equipment is 
utilized. 


Better Cutter Position 


To gain more economical metal re- 
moval by using machine-tocl equip- 
ment more efficiently, this operation 
should be scheduled on a planer- 
type machine, which would permit a 
far more favorable relationship be- 


» tween cutter and workpiece. 


In spite of these disadvantages, 
the greater economy of carbide over 














Fig. 9—Step cutters are 
suitable for deep cuts, as 
the blades can be ex- 
tended axially the desired 
amount and provide 
maximum chip accommo- 


dation 
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Fig. 10 — Depth of 
cut is limited with 
face mills, because 
of slight axial depth 
of blades and min- 





imum chip accom- 
modation space be- 
tween blades 





traditional cutting materials is im- 
mediately evident. With a _ high- 
speed steel mill the feed rate was 6 
ipm. and the metal-removal rate re- 
stricted therefore to 6 cu. in. per 
min, Once again, less than 25% of 
the available power was utilized, 
as compared to 50% when applying 
carbide, while the metal-removal 
rate is reduced by 60%. Floor-to- 
floor time for this job is reduced by 
50% with application of carbide. 

Truing up of an 8x8-in. SAE 1020 
steel billet (Fig. 8) presents an in- 
teresting problem. It is immediately 
obvious that no limitations are pres- 
ent in the workpiece itself or in hold- 
ing it against all vibration and 
distortion. The sole problem con- 
sists in equating the power avail- 
able in the machine tool to the met- 
al-removal rate that such power 
makes possible. Not even tolerance 
or finish limitations enter into sched- 
uling of this job. 


Step Cutter Chosen 


As the face to be milled is 8 in. 
wide, a 12-in. dia. cutter having 8 
blades is chosen, While this cutter 
is of the step design, it is set for this 
operation as a face mill, that is, all 
blades are set in the same circle 
and to the same depth or extension 
on the face. 

Such a cutter is shown in Fig. 9, 
but of a different diameter. But the 
design is the same, and it is ideal 
for such a job as a heavy depth of 
cut can be taken by extending the 
blades the desired amount. 

A cut 0.650 in. deep is needed to 
effect a truing pass. Taking this cut 
is impossible with the conventional 
face mill with blades set radially 
(Fig. 10), as the depth is limited to 
the depth of the carbide blade meas- 
ured axially. As these blades are 
5/16 XK 9/16 « 2% in., it is impos- 
sible to take a cut deeper than 0.500 
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in. because the projected distance, 
after grinding the face angle, is al- 
ways less than 9/16 in. In fact, it 
would be inadvisable to attempt a 
depth of pass greater than 0.450 in. 

Moreover, the step design permits 
heavy cuts at large tooth loads with- 
out any sign of chip interference, 
whereas the conventional face mill 
has a minimum chip-accommodation 
space inherent in its design. Any 
radial-set bladed cutter has this dis- 
advantage, but it is not implied that 
the radial design has no advantages. 
The reason for its almost universal 
adoption is the preponderance of ad- 
vantages over disadvantages. 

A third reason for selection of the 
step-design cutter is an economic 
one. This roughing operation would 
not justify a $250 cutter of 12-in. 
dia. with 12 solid-carbide blades 
costing about $60. If an accident oc- 
curred or if the machine stalled in 
the cut, much valuable carbide 
would be ruined. 

By using a cutter that costs half 
as much with standard brazed tip 
blades costing only one-fourth as 
much as solid-carbide blades, there 
exists a better economical relation- 
ship between nature of the job, its 
valve and importance, and the cost 
of tooling with which it is accom- 
plished. 


Power Only Limitation 


As no limitations exist in the 
workpiece and its holdability, the 
power available at the spindle of the 
designated machine determines met- 
al-removal rate. The machine 
chosen for the job has 30 hp. avail- 
able at the spindle. As the K-factor 
of the steel is safely taken as 0.5, 
60 cu. in. per min. can be removed 
with the power available. 

Other operating characteristics 


are easily determined. As depth of 
cut is set at 0.650 in. and face width 
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of the surface to be milled is 8 m., 
the sectional area of cut is 5.2 sq. in. 
The feed rate then is 60 + 5.2 = 
11.5 ipm. 

As always, it is good practice to 
check tooth load and other essentials 
of the setup, such as the surface 
rate. With a feed of 11.5 ipm., 8 
blades in the face mill and a spindle 
speed of 150 rpm., tooth load is 
11.5 — (8 * 150) = 0.010 in. While 
this is on the borderline of good 
practice, it is the best that can be 
effected under the circumstances. 

This is all the more evident when 
other operating features of this set- 
up are closely examined. The choice 
of 150-rpm. spindle speed is dictated 
by the following considerations: At 
this speed the surface rate with a 
12-in. cutter is 468 sfpm. This is 
low, as material such as specified in 
this billet calls for a surface speed 
of around 600 sfpm. But considera- 
tion is given to the scaly, dirty 
nature and character of the billet, 
or at least its surface, so the surface 
foot rate is held down to a trifle 
under 500 sfpm. 

At this speed, the abrasive action 
of the scale and dirt will do less 
harm than at a higher speed. More- 
over, the tooth load, had a higher 
surface rate been selected, would 
have been undesirable. 


Milling Steel Block 


The rating of a job consisting in 
face-milling all sides of a steel block 
for a large valve is another example 
of converting horsepower at the 
spindle into cubic inches per min- 
ute of metal removal. 

The milling machine is a standard 
No. 4 with a 15-hp. motor for spindle 
and table drive. The component is 
an SAE 1020 composition with a K- 
factor of 0.5. The rate of metal re- 
moval, determined by converting the 
power at the spindle into cubic 
inches per minute, is 30. There is 
no need to delay with considerations 
of the workpiece, its setup or its 
tolerance specifications. The latter 
constitute no limitation whatsoever 
on the metal-removal rate. 

The face width is 5 in., so an 8-in. 
cutter having 8 blades is selected. 
Surface rate, based on a spindle 
speed of 300 rpm., is slightly over 
600 sfpm. Depth of cut is 0.175 in., 
making the cross-sectional area 0.875 
sq: in. Feed rate therefore is 30 + 
0.875 — 34.3 ipm., with the nearest 
feed rate on the dial being 35 ipm. 
Under these conditions, tooth load 
is 35 + (8 & 300) = 0.014 in., which 
represents good practice. 































































Case Studies —10-Step Setup Procedure . 





THE TEN-STEP procedure for set- 
ting up carbide-milling operations 
is not only logical; it works. It has 
been tried and tested in actual shop 
setups, production lines and plan- 
ning departments. 

If this method of analysis and pro- 
duction planning is adopted, it will 
go far to relieve the headaches and 
obviate the difficulties encountered 
in conversion to carbide milling. 

The ten-step procedure has been 
formulated in previous pages and 
amplified by special attention to the 
metal-removal rate. To exemplify 
the procedure in its application to 
practical milling jobs, operations 
will be presented in the order of the 
ten classes of materials that serve 
as the basis for specifying surface 
speeds. These operations are actual 
shop jobs that have been analyzed 
by this procedure and run success- 
fully under usual shop conditions. 











WROUGHT IRON 








A WROUGHT-IRON block (Fig. 11) 
is being milled with a 6-in. axial 
type of cutter with four blades. 
Milling of this block, intended as 
part of a large electric motor, will 
be analyzed in accordance with the 
ten steps in their proper order. 


Identify Material 


Identifying the material in the 
workpiece is the first and most im- 
portant step for success in carbide 
milling. This workpiece could easily 
be classified as steel and an attempt 
made, unsuccessfully, to mill it ac- 
cording to steel standards. 

Wrought iron must be treated as 
a special ferrous material in classi- 
fying it. The surface rate is en- 
tirely different from that specified 
for all other ferrous materials, ex- 
cept stainless steel. 

The Brinell hardness number does 
not identify wrought iron other than 
a soft, in fact dead-soft, steel. The 
Brinell hardness is well below 140 
as determined by portable testing 
equipment. So its true classification 
must be determined otherwise. 

Only the specification sheet that 
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establishes its carbon content as be- 
low 5 points is satisfactory for this 
purpose. When working in the range 
of low-carbon steels, it is advisable, 
almost imperative, to have available 
a chemical analysis. 


Select Surface Rate 


As soon as the material has been 
definitely and surely identified, the 
surface rate can be specified. As this 
workpiece is wrought iron with a 
carbon content of less than 5 points, 
surface speed of the cutter should be 
specified as not less than 1,000 sfpm. 

The 6-in. dia. cutter is therefore 
mounted on a spindle to revolve at 
a speed as close to 641 rpm. as is 
available on the dial. 

Spindle speed is determined by di- 
viding surface rate by the circumfer- 
ence of the cutter in feet, or 1000 
+ (6 < 3.1416 ~ 12) = 641 rpm. 
As 3.1416 — 12 = 0.2618, use of the 
constant 0.26 saves time in these 
calculations. 

The only modification usually 
necessary is selection of the surface 
rate on the basis of the rate avail- 
able on the dial nearest to the speci- 








Fig. 11 — Wrought iron demands at 
least 1,000-sfpm. cutting speed and a 
cutter with 10° positive radial rake, 
7° negative axial rake and 15° face 
relief. This solid block can stand a 
metal-removal rate as high as 150 cu. 
in. per min. and 75-ipm. feed with a 
2-sq. in. area of cut 


fied rate. it is generally considered 
better practice to choose the lower 
rate, but in milling wrought iron the 
higher rate should be selected. 

Wrought iron is so critical, from 
the standpoint of surface rate in the 
higher ranges, that 1,000 sfpm. 
should be considered as the lowest 
rate. The dial reading selected there- 
fore is 675 rpm., the next highest 
above the specified rate. This 
changes the actual surface rate to 
1,053 sfpm., determined by reversing 
the formula. : 

Determination of the surface rate 
for this wrought-iron job, although 
apparently time-consuming, actually 
saves time because of the critical 
nature of this factor. 


Select Cutter and Diameter 


Selection of the proper cutter is 
the second critical factor in the 
milling of wrought iron. Without 
selection of proper cutting and clear- 
ance angles, the job of milling 
wrought iron will fail. 

As the workpiece is 4 in. wide, a 
6-in. dia. cutter is specified. The 
axial type was chosen when the ac- 
tual job was set up, because one 
was available and this type is sat- 
isfactory where cutting pressures 
are not exceptionally high. The 
shanks with brazed carbide tips are 
held in place with setscrews and 
have not the same holding power 
against heavy cutting pressures as 
do other designs. 

Moreover, this is a step-mill de- 
sign in which blade slots are milled 
to varying depths. When used as a 
step mill, the blades are set at vary- 
ing depths. But the same cutter, as 
shown here, can be used as a face 
mill; that is, all blades are set in 
the same circle and to the same 
depth. 

The radial rake angle is specified 
at 10° positive. The axial angle is 7° 
negative with a resulting true rake 
angle of approximately 8° positive 
when the nose angle is 15°. The 
clearance angle on the periphery, in- 
stead of being divided into two 
angles—relief and clearance, is rec- 
ommended as one angle of 7°. 

The face relief angle, ground to 
the cutting edge without land, is 
15°. This specification is imperative 
as it is definitely a critical angle. The 
face cutting edge, or dish angle, is 
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VU’. The length of the zero line must 
be slightly greater than the feed per 
revolution to eliminate feed marks. 
If this recommendation is followed, 
finish obtained will be superior to 
those resulting from the customary 
technique. 


Metal-removal Rate 

The motor component by its na- 
ture, design, construction and hold- 
ability justifies a high metal-removal 
rate. It measures 44x10 in., is 
solid and is easily held in a vise. It 
is possible with a job of this nature 
to remove, according to experience, 
150 cu. in. per min. 


Correlate Rate with Power 


For all practical purposes the only 
limiting feature in an operation of 
this kind is the power available in 
the machine. Fortunately this is a 
56-hp. milling machine designed for 
carbide milling. 

It has a built-in flywheel, electri- 
cal braking system and _ separate 
table feed drive. Metal-removal rate 
therefore can be set tentatively at 
the 150 cu. in. per min. feasible ac- 
cording to workpiece characteristics. 


Established Feed Rate 

As the width of cut is 4 in. and 
the depth is 0.500 in., the sectional 
area is 2 sq. in. This means that with 
a metal-removal rate of 150 cu. in. 
per min. feed rate will be 75 ipm. 
This rate is available in this equip- 
ment, which has a top feed of 90 
ipm. 


Check Tooth Load 

The tooth, or chip, load is found by 
dividing the feed rate (75 ipm.) by 
the number of teeth (4) multiplied 
by the spindle speed (675 rpm.). 
This equals 0.028 in., which not only 
is not excessive but actually is ad- 
vantageous. 

It is well also at this point to 
check the horsepower consumed: 4 
0.500 « 75 x 0.3 = 45 hp. The K-fac- 
tor of 0.3 is somewhat low and the 


50-hp. machine may be considered 
as fully loaded. 


Specify Milling Method 


Milling method refers to the choice 
between climb and conventional. In 
a horizontal machine or with the 
cutter on an arbor, the method can 
be referred to as either climb or 
conventional, but it does not apply 
strictly to this type of face-milling 
job. 

Nevertheless, this step is worth 
considering from another point: po- 
sitioning of the cutter with respect 
to the workpiece is important; that 
is, the center line of the cutter 
should be offset from the center line 
of the workpiece (Fig. 12). 

This means that the chips formed 
at the beginning of the cut will 
have a maximum thickness, which is 
of advantage in carbide milling as 
the thicker the chip the less will 
be the friction and abrasion directed 
against the carbide blades. The rec- 
ommendation to set the cutter “on 
the bias” deserves faithful com- 
pliance. 


Cutter Care and Grinding 


The mechanics of routing the cut- 
ter from the machine to the tool- 
room with specifications for grind- 
ing set forth on a tag is in line with 
similar procedures commonly prac- 
ticed. This motor-component opera- 
tion is scheduled in large job lots, 
so the number of blades that should 
be ground and kept in reserve de- 
pends on cutter life and frequency 
of removal. 

Cutter life is 15,000 sq. in. of 
metal removed between grinds. As 
there are 640 sq. in. on four sides 
of the workpiece, approximately 25 
of these components can be milled 
on all four sides as specified between 
grinds. 

What is the total time for 25 
pieces? Cutting time is 8 sec., re- 
turn time 4 sec., cycle time 12 sec., 
change position time 60 sec., total 
time for one side to one side 72 sec., 
In milling flat and parallel sides as 








¢ workpiece 





—»> feed 














¢ cutter 











Fig. 12—Offsetting the centerline of the cutter from the workpiece centerline 
forms thickest chips at beginning of cut, which reduces friction and abrasion 
on carbiae blades. Setting cutter “on the bias” is strongly recommended 
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and total floor-to-floor time 288 sec., 
or 4.8 min. Time for 25 pieces is ap- 
proximately 2 hr. 

Because of safety, four changes in 
an 8-hr. period should be considered. 
This means that 16 blades will be 
used each working period of 8 hr., 
so at least 32 blades will then nec- 
essarily be ground and allocated to 
this job, or more if the load on tool 
grinding is too great to recondition 
16 of these shanks every working 
period. 

As this condition usually exists, 
the number of blades should be 
specified as 48. This number should 
be ample as the shank or blade can 
be easily and quickly ground off- 
hand on a pedestal grinder. A green 
wheel may be specified for this op- 
eration although a diamond wheel is 
preferred, either being used with 
coolant. 


Surface and Tolerance 


Surface and tolerance specifica- 
tions can be disregarded as surface 
condition specified as “commercial” 
is required. While wrought iron does 
not yield a good finish, being too 
stringy and soft, obtaining a com- 
mercial finish is within reasonable 
attainment. 

The accuracy demanded is not ex- 
cessive, 0.010 in. for parallelism. As 
pieces are short, tilting of the table 
on this knee-type machine is not a 
factor. Actually the sides of this 
motor component were milled to an 
average of 0.003-in. tolerance for 
parallelism. 

This same operation was subse- 
quently performed with excellent 
results by using a magnetic chuck. 
The chuck, embodying a new prin- 
ciple and produced by the Rock- 
ford Magnetic’ Products Co., is 
applicable to milling operations in- 
volving unusually high cutting pres- 
sures. 

The total time was reduced from 
4.8 min. to 2.8 min. per piece. The 
saving was effected in the handling 
time and the time for changing the 
piece from one side to the opposite. 
here, one side is milled; then its op- 
posite is milled, using the first side 
for locating. The fixture designed for 
this operation is simple: a flat plate, 
in effect a surface plate, with a well 
for the chuck and holes suitably 
spaced and used for end and side 
stops. 

The operation on the electric- 
motor component, which would 
otherwise be impossible using the 
traditional methods with high-speed 
steel, is shown to have a high de- 
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gree of machinability. The cutting 
time is remarkable: the over-all 
time of 4.8 min. with a vise is un- 
usual and of 2.8 min. with a mag- 
netic chuck is wholly revolutionary. 














LOW-CARBON STEEL 














THE FOLLOWING discussion deals 
with two milling operations on low- 
carbon-steel components (Figs. 13 
and 14). The first is a piece of boiler 
plate with about 10 points of car- 
bon, and the second is a low-carbon 
steel having 8 points of carbon. Both 
components will be considered to- 
gether to illustrate the approach to 
a successful milling job on this 
rather ornery class of material. 

There are critical factors in the 
milling of such components. Unless 
they are recognized and heeded, 
failure is the end point. The ap- 
proach to these jobs will be made 
systematically, according to the ten 
listed steps. 


Identify Material 


This again is the first and most 
important step to be made. Again 
also, determination of the Brinell 
hardness number, whether with ap- 
proximate portable equipment or ac- 
curate laboratory instruments, is not 
sufficient. The low Brinell reading, 
from 135 to 140, will not serve as a 
basis of procedure. 

The low Brinell in both workpieces 
is the result of the low carbon con- 
tent, but the carbon content of this 
boiler plate is also responsible for 
other characteristics, such as a low 
rate of machinability. This may not 
be true of other steels that have 
Brinells of the same general range 
but differ in metallurgical and other 
characteristics. 

Analyzing these materials for a 
successful carbide-milling setup de- 
mands full and complete information. 
Chemical analysis is important: 
when it shows a carbon content of 
approximately 8 points, it indicates 
the problem to be encountered. 


Select Surface Rate 


The surface rate to be specified 
ranges from 600 to 900 sfpm. for 
this class of material. As these com- 
ponents are of low-carbon range, a 
rate of 700 sfpm. is specified. Exact 
specification of a rate is not im- 
portant; in fact, it is frequently a 
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Fig. 13 — Low-carbon steel must be 
identified from carbon content to select 
the surface rate, 700 sfpm. for this 


valve component. Holdability . by 
clamping is good, but slow compared 
to use of fixture or magnetic chuck 





waste of time to attempt to do so. 

Time should not be wasted in an 
anxious endeavor to establish exact- 
ly—as though that can be done—the 
proper surface rate. What is actually 
the proper rate apparently lies 
somewhere between two limits that 
are not always close together. 


Select Cutter and Diameter 

The over-all width to be milled in 
Fig. 13 is 4 in. and in Fig. 14 is 5 
in., so an 8-in. dia. cutter is spec- 
ified. The exact diameter again is 
not a matter of mathematical accu- 
racy and determination, common 
practice being to use a ratio of 5 
to 3 or 8 to 5. 

Obviously, in selecting a diameter 
for the job in Fig. 13, a 6-in. cutter 
would have complied more closely 
to the usual ratio. But a 6-in. cut- 
ter is held in place with a draw-in 
rod or it is mounted on and by its 
integral shank. Also, in the first 
method a C-type arbor is necessarily 
used. Both mounting methods are 
probably not as effective as using a 
center plug for an 8-in. cutter and 
mounting it directly on the spindle 
nose by using four spindle nose bolts 
to fasten it securely to the spindle. 
This mounting is certainly rigid and 
in a grueling operation, such as is 


indicated in these job lots of con- 
siderable size, is preferable. 

The angles, both cutting and 
clearance, are most important; one 
of these, the face clearance angle, 
is truly critical. Unless the recom- 
mendation proper to these low-car- 
bon materials is followed, failure 
will inevitably follow. 

The following cutting angles are 
recommended: 


7° negative radial rake 

7° negative axial rake 
nose angle 

7° negative true rake 

0° face cutting edge angle 
face relief angle (critical) 
positive radial rake 

7° negative axial rake 
nose angle 

8° positive true rake 

0° face cutting edge angle 
15° face relief angle 


When the cut is interrupted as in 
Fig. 14 and the equipment does not 
have a built-in flywheel, the nega- 
tive cutting angle is preferred. The 
power required is not increased, and 
if the radial rake land, or “K-land,” 
is held to narrow limits, the results 
are entirely satisfactory. 

Radial rake land should never be 
more than 1% times tooth load. For 
all practical purposes, this is ap- 
proximately 0.030 in. In milling, the 
chip is compressed and thickened 
during the cutting cycle. This is es- 
timated, although it varies with dif- 
ferent materials, at 50% increase 
over normal thickness. 

The negative cutting angles were 
chosen for these operations, although 
under other machine-tool conditions 
and a semewhat more favorable 
workpiece design the positive cut- 
ting angles could be used. In fact, 
all materials below 160 Brinell hard- 
ness number can be milled with posi- 
tive angles, provided all other con- 
ditions are optimum. 


Metal-removal Rate 


The work in Fig. 13 is a solid 
piece of boiler plate, intended for « 
large valve mechanism. It can with- 
stand a high metal-removal rate 
without distortion and vibration. Its 
holdability is good. It is clamped to 
the table which, from the viewpoint 
of holding alone, is excellent. From 
the viewpoint of time, this method 
leaves much to be desired. : 

Mechanically operated fixtures are 
not justified as the job lot size is 
seldom greater than 100. This piece, 
however, can be held with a recently 
designed magnetic chuck that ef- 
fects with 6 v. a tremendous hold- 
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ing force capable of application to 
jobs of this kind. It is impossible ts 
capitalize on the remarkable reduc- 
tion in cutting time effected with 
carbide unless the handling time is 
proportionately reduced and the cut- 
ting and handling cycles are brought 
into reasonable relationship with 
each other. 

With a magnetic chuck and stops, 
both suitably mounted on a flat or 
a surface plate, the time required to 
locate the piece and throw the 
switch is only a fraction of that re- 
quired with a table setup as shown. 
But metal-removal rate should be 
limited to 100 cu. in. per min. 

The piece in Fig. 14, part of a 
switchgear arrangement, is also 
clamped to the table and the time 
for handling is again out of propor- 
tion to the reduced cutting time. 
The magnetic-chuck arrangement 
would reduce the handling time, but 
caution is required when specifying 
the metal-removal rate for table 
clamping as compared with mag- 
netic-chuck holding. 

For the former, a rate of 75 cu. 
in. per min. is suitable. The inter- 
ruptions cause decided vibration 
shocks that will either lower the fin- 
ish below what is specified or re- 
duce cutter life so it is not eco- 
nomical to operate above this rate. 

If the same piece is held in a 
magnetic-chucking fixture, the rate 
should be still further reduced to 
about 60 cu. in. per min. These rates 
are based on experience largely, al- 
though some experimental work has 
been carried on to establish a basis 
for them. 











Fig. 14 — Wrought-iron, switchgear 

component presents an interrupted cut 

for which recommended cutting angles 

are 7° negative radial rake, 7° nega- 

tive axial rake, 15° nose angle, result- 
ing in 7° negative true rake 
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Correlate Rate with Power 


The first question is, “How much 
power is available in the machine 
designated for this operation?” The 
No. 4 plain miller being used is a 
standard 15-hp. machine without the 
features now being designed into 
machines used for carbide milling 
exclusively. This refers to the built- 
in flywheel, the electrical braking 
system and the separate table drive, 
among other important items consid- 
ered and proved necessary for suc- 
cessful milling with sintered car- 
bides. 

Equipment of this kind has a gross 
power factor of 0.5; that is, % hp. is 
required to mill 1 cu. in. per min. 
Hence 30 cu. in. can be safely re- 
moved each minute. The removal 
rates established in terms of the 
workpiece and its holdability must 
therefore now be discarded and a 
rate of 30 cu. in. per min. established. 


Establish Feed Rate 


The piece in Fig. 13 is 4 in. across 
the face to be milled and the depth 
of cut specified by the blueprint is 
0.200 in., making the sectional area 
0.8 sq. in. If the removal rate is 30 
cu. in. per min., the feed rate is 
30 + 0.8 = 37.5 ipm. 

The piece in Fig. 14 is 5 in. across 
the faces to be milled and the depth 
of cut is 0.125 in., making the sec- 
tional area 0.625 sq. in. The width 
of the cut is considered as 5 in. as, at 
some point in the travel of the cutter 
and for a few seconds or more, the 
cutting teeth will be in a full 5-in. 
wide cut. At least that seems likel: 
from an examination of the pier z 
and matching of an 8-in. dia. cutter 
against its face. At any rate, it is 
safer to assume this to be true. 

With a removal rate of 30 cu. in. 
per min., the feed rate becomes 
30 — 0.625 = 48 ipm. The nearest 
dial reading for operation (Fig. 13) 
is 35 ipm., and for operation (Fig. 
14) 40 ipm. The latter is low, but 
the next higher is 50 ipm. As 48 
ipm. is considered, on the basis of 
experience, too high for such an in- 
terrupted cut, the lower rate is se- 
lected. 


Check Tooth Load 


Checking the tooth load for opera- 
tion (Fig. 13) results in the follow- 
ing determinations: 


Surface rate = 700 sfpm. 
Spindle speed = 336 rpm. 
Feed rate = 35 ipm. 

Tooth load = 0.012 in. (good) 


For operation (Fig. 14): 


Surface rate = 700 sfpm. 
Spindle speed = 336 rpm. 
Feed rate = 40 ipm. 

Tooth load = 0.015 (good) 


As this method of approaching a 
earbide-milling job checks on the 
tooth load last (beginning with the 
surface rate as established by the 
material and using the horsepower 
available or allowed by the work- 
piece), the tooth load is permitted to 
fall where it may. If the load is un- 
reasonably large, a compromise 
must be effected with either width or 
depth of cut which in turn would al- 
ter the feed rate. 

Cutters for carbide milling of 
steel are usually equipped as manu- 
factured with a number of teeth 
equal either to the diameter in inches 
or to the diameter in inches plus two. 

Cutters for these operations belong 
to the former class. In some analyses, 
the number of teeth, for an optimum 
tooth load, is either too few or too 
many. Simp'’e compromises can be 
made to bring the operating char- 
acteristics into line with good prac- 
tice. 

But to calculate the number of 
teeth required for a certain setup 
is contrary to good economics. This 
would require a specially designed 
cutter for almost every operation, 
and any tool specially designed is 
twice or more the cost of a standard 
one. The approach here recommend- 
ed and tested over innumerable car- 
bide-milling operations will there- 
fore save the production personnel 
grief, time and useless expense. 


Specify Milling Method 


The method of milling in these 
operations is neither climb nor con- 
ventional, strictly speaking. If the 
cutter is offset as shown in Fig. 12, 
the cut will be predominantly climb. 

Cutting forces will be directed 
against the direction of workpiece 
feed (conventional) in milling the 
first half of the workpiece face, but 
they will be directed in the same 
direction as the feed in the ast 
half. As offsetting the cutter makes 
the latter larger than the former, 
the cut may be referred to as pre- 
dominantly climb. 

Of greater importance are these 
considerations: (1) Offsetting the 
cutter provides greater chip thick- 
ness at the beginning of the cut and 
less friction and abrasion on the car- 
bide blades. (2) When the cutter is 
directed as in Fig. 13, the cutting 
forces are downward and against the 
milling table. This is preferable to 
an upward direction counteracted 
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only by two clamps and air—largely 
the latter. 


Cutter Care and Grinding 


Both operations are performed 
with solid carbide blades mechani- 
cally held. When dull, they are re- 
moved and ground in a fixture (Fig. 
15). They may be removed, leaving 
the body on the spindle and replac- 
ing the dull blades with freshly 
ground ones. Or they may be re- 
moved integrally with the cutter 
body, later removed from the body 
in the toolroom and then ground in 
a fixture on a small surface grinder. 
A 2%-in. blade may be reground 
about 100 times. 

Replacing the cutter body (and 
blades) with another body properly 
equipped with fresh ground blades 
requires about 10 min. Removing 
and replacing blades on the body 
while it is on the spindle requires 
approximately 20 min., but has ad- 
vantages that may offset the disad- 
vantage of longer time. 

The advantages are greater accu- 
racy and better finish if blades are 
set in the cutter body to the shoul- 
der of a flycut made by one blade. 
This method is the equivalent to the 
machine creating its own gage for 
the setting of blades; that is, any 
runout in the spindle or inaccuracy 
in the bearings will be registered 
by the flycut method. 

In these operations, the cutter body 
is removed from the machine with 
the blades intact and replaced by a 
fully reconditioned mill. The down- 
time is about 10 min. Cutter life, 
however, is such that no change in 
cutters is necessary before 12 hr. for 
operation (Fig. 13) and 8 hr. for 
operation (Fig. 14). Here the effect 
of the interrupted cut is immediately 
noticeable on cutter life reducing it 
by 50%, although techniques and 
kind of material milled are similar. 


Surface and Tolerance 


This step need not delay the analy- 
sis. In both specifications, surface 
finish and accuracy are well within 
the possibilities of this type of oper- 
ation. This is proved by checking 
the first milled piece and every 25th 
subsequent piece. 

Floor-to-floor time for operation 
(Fig. 15) on the valve component 
is 1% min. and for operation (Fig. 
14) on a switchgear part is 1% min. 
Moreover, with an improvement in 
the handling and clamping of these 
pieces, particularly by application of 
magnetic chucks, the time can be 
reduced by an additional 25%. 
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The older techniques and cutting 
materials would not only not ap- 
proach this floor-to-floor time, but 
the operation is also practically in 
the impossible class. The effect of 
low-carbon steels on high-speed- 
steel mills is the same as if the ma- 
terials were rated as non-machin- 
able. Cutter life is abominable and 
the downtime on the machine is ex- 
cessive. 








STAINLESS STEEL 

















THE STAINLESS-STEEL (type 304) 
component (Fig. 16) contains no 
sulphur and would generally be 
classed therefore as non-machinable 
or at least with low machinability. 
Until the advent of carbide milling, 
stainless 304 was considered as 
strictly non-machinable with multi- 
toothed cutters as in milling. 

The carbide milling technique that 
has successfully subdued this dif- 
ficult, and yet highly useful, en- 
gineering material will be discussed, 
using the ten-step approach to set- 
ting up of milling operations. 


Identify Material 


In taking the first step to produc- 
tion planning of a carbide-milling 
job, it is assumed, and such assump- 
tion is generally true, that a stain- 
less steel of type 304 is unmistakably 
marked. All other stainless steels 
ean be milled with the same tech- 
nique that can be effectively applied 
to standard steels. 


Select Surface Rate 


Experiments and experience show 
a surface rate of 900 sfpm. for this 
material is satisfactory. This selec- 
tion and specification applies, how- 
ever, only to type 304 stainless with- 
out sulphur. For all other stainless 
materials, the surface rates recom- 
mended for standard steels are used. 


Select Cutter and Diameter 


The third step in the analysis is 
the cutter specification as regards to 
diameter, cutting and clearance an- 
gles, grade of carbide used, etc. 

As the billet, the end of which is 
to be milled, is 5 in. square, an 8- 
in. dia. cutter is selected by using 
the accepted ratio of cutter diameter 
to workpiece width as approximately 
8 to 5. 

The cutting angles specified for this 





Fig. 15. — Solid carbide blades are 
ground in fixtures on surface grinders. 
Grinding time is about 1!/2 min. per 
blade with a 200-grit diamond wheel 





material are as follows: 10° positive 
radial rake, which with a 7° negative 
axial rake and a 15° nose angle re- 
sults in an 8° positive true rake an- 
gle. This combination is the same 
used for milling cast iron, wrought 
iron, and low-carbon steel. 

The positive radial rake angle of 
10° is changed t_ a negative radial 
rake of 7° when the workpiece or the 
machine-tool condition affects the 
positive cutting angles disadvan- 
tageously, such as when the former 
presents an interrupted cut to the 
cutter or the latter is not ideally 
suited for carbide milling. Cutting 
angles are not critical, as they can 
be changed even from positive to 
negative without much, if any, 
change in machinability. 

The machine being used has been 
designed for carbide and has an in- 
tegral flywheel, electrical braking 
and separate table drive. The cut- 
ting angles are therefore specified 
with positive radial rake. 

The following specification, how- 
ever, is most important: a 15° face 
relief angle is critical and must be 
closely observed in grinding. It is 
ground to the face cutting edge with- 
out leaving a land. The fave cutting 
edge angle is specified as 0°. 
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Fig. 16 — Stainless steel 
(type 304) can be milled 
at 900 sfpm. and with a 
positive radial rake un- 
der good conditions. At 
top feed of 60 ipm. with 
8-in., 8-tooth cutter, the 
tooth load is about 0.017 
in., which is considered 
good practice 





The grade of carbide is of steel- 
cutting variety characterized by 
great slipperiness or ease of ridding 
itself of the chip without dam- 
age, particularly to the binder. Car- 
bide manufacturers’ recommenda- 
tions should be faithfully adhered 
to in this specification. 


Metal-removal Rate 


The metal-removal rate justified 
by this workpiece, a _ solid billet 
which can be readily clamped to the 
machine table, is in the top brackets. 
There is no reason to place a limit 
on the rate because of any feature 
of the workpiece or its ability to be 
held securely and rigidly. More- 
over, it has been milled at rates as 
high as 100 cubic in. per min. with 
50 hp. available. 


Correlate Rate with Power 


The horizontal, knee-type machine 
selected for trimming of this stain- 
less billet has a total of 55 hp. avail- 
able under normal full-load rating. 
As evident from analysis of the 
metal-removal rate, all this power 
can be utilized to 


remove metal. 


Establish Feed Rate 


Billet dimensions are 5 x 5 in. 
and the depth of cut to clean up the 
end is 0.250 in., making the sec- 
tional area of cut equal to 1% sq. in. 
The feed rate will then be 80 ipm. 
at a removal rate of 100 cu. in. per 
min. 
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As this milling machine has a top 
feed rate of 60 ipm., it will be neces- 
sary to restrict the table feed. So 
the operation is specified at 60 ipm. 
or at a removal rate of 75 cu. in. per 
min. This is also based on the fur- 
ther assumption that the K-factor 
of this material is 0.5. As this is ap- 
proximately correct, these specifica- 
tions can be considered as estab- 
lished, provided only that checking 
the tooth load produces satisfactory 
results. 


Check Tooth Load 


At 900 sfpm., the spindle speed for 
an 8-in. dia. cutter must be 430 rpm. 
The nearest speed given on the dial 
is 424, so the actual surface rate is 
890.4 sfpm. 

With a feed rate of 60 ipm., the 
tooth load is slightly over 0.017 in. 
This is good practice according to 
every expert in carbide milling. 


Specify Milling Method 


If the cutter is positioned with 
respect to the workpiece as indi- 
cated in Fig. 16, that is, with its cen- 
ter line higher than the center line 
of the workpiece, the cutting pres- 
sures are downward against the 
milling-machine table. 

If the center line of the cutter is 
set as close to the top edge of the 
workpiece as possible and still clear 
the bottom edge, the tooth enters 
almost at right angles and chip 
thickness at the beginning of the 
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cut is thicker tnan 1t would be other- 
wise. 


Cutter Care and Grinding 


In this operation, dull blades are 
removed from the cutter body, leav- 
ing it on the machine spindle. A 
freshly ground set of blades is then 
inserted by taking a fly cut with one 
blade set in place and setting all 
blades, on the O.D., to the shoulder 
of this cut. Thus all run-out is elim- 
inated and the most accurate setup 
of machine and cutter is available. 

Replacement of a set of blades 
requires approximately 20 min. in 
an 8-in. dia. cutter. This is some- 
what longer than is required to re- 
move a cutter body and replace it 
with another. Yet the advantages of 
blade replacement are considerable 
as experience testifies. 


Surface and Tolerance 


The specifications for surface con- 
dition and accuracy are of no con- 
sideration in this operation, which 
calls only for the “skinning” of a 
billet of stainless steel. Both finish 
and accuracy are of secondary im- 
portance. Yet, stainless steel, such 
as this billet, finishes satisfactorily, 
provided the technique of using a 
zero face cutting edge angle and a 
length on the face cutting edge equal 
to the feed per revolution is em- 
ployed. 





STANDARD STEEL | 








AN AIRPLANE wing hinge is the 
workpiece selected for consideration 
of its milling operation under the 
classification of standard steels. This 
is an SAE 4340 steel which, prior to 
heat-treatment, registers a 230 Bri- 
nell hardness number. The informa- 
tion as to the SAE number is con- 
tained in the information passed on 
to the shop, while the Brinell hard- 
ness is tested to check the specifica- 
tions. 

Variation in the Brinell number 
ranges between 220 to 235. It seems 
safe to take, therefore, an average 
hardness of 230. This will serve to 
identify and classify this steel com- 
ponent—an airplane wing hinge that 
is scheduled to be duplex-milled 
(Fig. 17). After duplex-milling of 
the two sides, a slot is milled in the 
forging and other operations, such as 
drilling, are performed. 



































































Select Surface Rate 


The surface rate is specified at ap- 
proximately 525 sfpm. (Table I) on 
the basis of hardness in standard 
steels. “Standard” steel is not a 
technically correct term and is not 
therefore wholly acceptable to the 
metallurgist. But it is here used to 
mean a steel that is analyzed for 
milling by beginning with its hard- 
ness, from which is determined the 
surface rate of the milling operation. 

All other steels have a surface rate 
specified on some other basis as do 
the low-carbon, stainless and other 
steels; that is, the standard method 
of determining the surface rate of 
milling stéel is the use‘of the Brinell 
number, but where steels are not 
“regular” in this sense, information 
other than the hardness must be 
considered. 

As the spindle speed, with a sur- 
face rate of 525 sfpm. and an 8-in. 
cutter, is 252 rpm. and the nearest 
dial reading is 260 rpm., the surface 
rate changes unappreciably. 


Select Cutter and Diameter 


Cutters 8 in. in dia. are selected 
for this operation and for an inter- 
esting reason. On the basis of work- 
piece size, a much smaller diameter 
could well be applied. But the steel 
is tough and the duplex setup re- 
quires considerable time to make. 
Downtime on this machine for this 
operation will therefore be consid- 
erable. 

Downtime to replace cutters will 
require proportionately more time 
than for a single-spindle operation. 
Hence 8-in. dia. cutters, each having 
10 blades, are selected in order to 
present more carbide to the opera- 
tion and obtain a longer run between 
grinds and less downtime on the 
machine. 

If a 4-in. cutter with 6 blades had 
been selected, cutter life would have 
been 40% less as there is 40% less 
carbide. Approximately 125 of these 
forgings are duplex-milled with 8- 
in. cutters between grinds. About 80 
would have been completed with 4- 
in. cutters. 

The advantage of using the larger 
cutter, in spite of the longer table 
travel required—approximately 12 
plus 8 or 20 in. instead of 12 plus 4 
or 16 in., is apparent when it is 
realized that the time required to 
remove the cutters, replace them 
with freshly ground cutters and re- 
establish the correct dimensional 
relationship between cutters and 
hinge forging is approximately 45 
min. Reestablishment of the correct 
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Fig. 17—This steel, airplane wing hinge of 230 Brinell is duplex-milled with 

8-in., 10-tooth cutters to reduce downtime. Use of 4-in. cutters with 6 blades 

would mean 40%, less cutter life and only 80 hinges, instead of 125 
between grinds. Time saved compensates for longer table travel 





dimensional relationship between 
cutters and wing hinge requires 
considerable time. 


Metal-removing Rate 

The wing hinge is approximately 
14 in. long, 4 in. wide and 1 in. thick 
on the thin end, tapering to 2 in. on 
the thick end. This obviously is a 
solid chunk of metal that can with- 
stand heavy cutting forces without 
distortion or vibration. 

The top metal-removal rate can 
be applied to this piece as far as its 
design and construction are con- 
cerned. Also it can be held securely 
and simply. Limitations in metal 
removal, if any, must come from a 
factor other than the workpiece or 
its holdability. 


Correlate Rate with Power 


An examination of the equipment 
selected or designated for this oper- 
ation immediately discloses the lim- 
itations imposed on this operation. 
The power available here is 10 hp., 
and as with this workpiece and ma- 
chine the K-factor is conservatively 
estimated to be 1, not more than 10 
cu. in. of metal can be removed each 
minute. 


Establish Feed Rate 

The 8-in. cutters have 10 blades, 
and the spindle is to revolve at 260 
rpm. The average width of the cut 
is 1% in. and the depth average is 
0.150 in., making the sectional area 
of cut 0.225 sq. in. As two sides are 
being milled at one pass, the total 


area is double the sectional area or 
0.450 sq. in. The feed rate then is 
10 — 0.450 = 22 ipm., with the near- 
est dial reading being 20 ipm. Use of 
high-speed-steel cutters would re- 
duce the feed to approximately 4 
ipm. 


Check Tooth Load 

The tooth load is 20 ~ (10 x 260) 
= 0.008 in. This is not optimum in 
tooth load and good practice, but is 
passable considering the limitations 
imposed by the machine. 


Specify Milling Method 

Climb milling is specified so cut- 
ting pressures are directed down 
against the machine table. This is 
good practice. Conventional milling 
of this component would constitute 
bad practice. 


Cutter Care and Grinding 


There need be no delay with the 
problem of cutter grinding and con- 
ditioning. These 8-in. cutters require 
grinding in a cutter grinder. The 
problem of getting them to and from 
the cutter-grinding department is a 
simple matter of setting up the 
proper machinery for this purpose. 

But this too must be done, but 
only after setting a reasonable cut- 
ter life, approximately 120 hinges 
between grinds, and insisting that 
mills be removed at this point un- 
less something happens to dull or 
damage cutters prior to that length 
of run. 
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Surface and Tolerance 


Surface finish on the hinges is ex- 
cellent at the 0.008-in. tooth loads. 
SAE 4340 steel, of this hardness, 
yields an excellent finish naturally. 
The accuracy is of no concern at this 
stage, as this operation merely es- 
tablishes a finish on the sides and 
an approximate dimension across the 
width which is not considered too 
critical. 





a 


CAST STEEL 











AS POINTED OUT previously, each 
class of material demands different 
consideration for specification of 
surface rate. Thus there are four 
classes of steels or five if wrought 
iron is included. These divisions are 
not along metallurgical, chemical or 
physical lines, except as they refer 
to machinability demands and char- 
acteristics. 

A combination of metallurgical, 
chemical and physical characteristics 
may so change the machinability of 
a steel as to place it in a different 
class. Another set of surface rates, 
cutting and clearance angles and 
removal rates must then be set up 
to obtain reasonable machinability, 
this being nothing other than rea- 
sonable cutter life. Any other yard- 
stick for machinability goes over 
the head of the harassed shop man 
and the production personnel. 

Cast steel illustrates well that the 
tag “steel” means nothing in carbide 
milling unless other characteristics 
are known in addition to its classi- 
fication as a ferrous material with 
carbon content from a few to over 
100 points. 

The surface condition of cast steel 
is always sandy and makes it es- 
sential to restrict the surface rate 
of milling to a considerably lower 
figure than is usual for steel of the 


same composition and the same 
Brinell hardness. 
Identify Material 

The cast-steel beam (Fig. 18), 
pads of which are to be milled, is 
a current job in a _ ship-builder’s 


plant. Unless the component is iden- 
tified definitely as cast steel, the first 
and most important step in its mill- 
ing would be wrong. Any other 
yardstick would classify it as stand- 
ard steel, with approximately 30 
points of carbon and a Brinell hard- 
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ness number of about 180, so definite 
identification is necessary. 


Select Surface Rate 

If it were standard steel, the 
proper surface rate, according to 
Table 1, would be approximately 
620 sfpm. But this material should 
not be milled at any rate higher 
than 400 sfpm. and preferably lower, 
about 300 to 350 sfpm. The 400- 
sfpm. rate is here selected and ac- 
tually used because of limitations 
in speeds that can be selected on 
the milling machine. 


Select Cutter and Diameter 

The pads to be milled are 6 in. 
wide, so an 8-in. dia. face mill hav- 
ing solid carbide blades mechanically 
held is chosen for this job. While an 
8 to 5 or similar ratio is recommend- 
ed in carbide milling to provide 
proper tooth entrance angle and 
above all to make it possible to mill 
at the entrance of the tooth the thick- 
est possible chip, still it is also well 
to remember that the larger the cut- 
ter, the longer must be the over-all 
travel of the table. 

As the beam is 216 in. long, the 
table must actually travel, with an 
8-in. cutter on the spindle, 216 plus 
8 or 224 in. If a 10-in. cutter were 
chosen, the travel would be in- 
creased to 226 in. 

If the job lot is relatively large, 
the amount of “dead” time of travel 
table may add up to an amazingly 
large figure. But when the work- 
piece is quite long, the addition of 
a few more inches in terms of cut- 
ter diarneter makes little or no dif- 
ference in the cycle time of the 
operation. 

Selections of cutting and clearance 
angles and carbide grade remain an 
important phase of this third step. 
Table 2 provides the necessary in- 
formation for proper selection of 
these angles. The standard steel 
classification is used for this selec- 
tion. 

Cutting angles will be indicated as 
7° negative radial rake, 7° negative 
axial rake and 15° nose angle, re- 
sulting in a 7° negative true rake 
angle. Clearance angles are: 7° pe- 
riphery, 0° face cutting edge angle 
and 7° face relief angle. 

Selection of a suitable grade of 
carbide deserves thought and con- 
sideration. Here again the manufac- 
turer’s recommendations should be 
faithfully followed. The carbide 
grade chosen for this job must have 
far greater resistance to friction and 
abrasion than do _ steel - cutting 
grades, and yet possess, to a consid- 
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erable degree at least, the strength 
of steel-cutting grades. 

The requirement for resistance to 
abrasion and friction is uppermost 
in this selection, and manufacturers 
provide such a grade that has char- 
acteristics intermediate between the 
cast-iron and steel-cutting grades. 


Metal-removal Rate 


The cast-steel beam intended for 
ship construction is unquestionably 
capable of taking a heavier cut with- 
out distress than the available power 
in the customary spindles will make 
possible. The job is being done on 
a large planer-type milling machine 
that, unfortunately, has no more than 
20 hp. on the spindle. 

A machine large enough to take 
this 18-ft. beam should be powered 
with not less than a 50-hp. motor, 
direct connected and not separated 
from the cutter by long spline shafts 
or pairs and groups of such spline 
shafts that are, in turn, connected 
together by gears. 

Milling of components is a serious 
matter of economical removal of 
metal. This is one of the few places 
left where productionists can save 
money, and the opportunity is now 
presented them with a new tech- 
nique built around a sintered cut- 
ting material that, introduced as it 
was almost 20 yr. ago in the. United 
States, should be far better known 
than it is. 

This analysis is not intended as a 
criticism of the machine selected or 
available for the operation on such 
a cast-steel beam, but it is intended 
as a warning both to machine-tool 
builders and to users of machine 
tools that such equipment, while it 
can be used for a converted opera- 
tion, will not long be tolerated in an 
industrial world that is now eager 
and anxious to get metal-removal 
jobs on and off machines in’ one- 
tenth the time formerly possible. 


Correlate Rate with Power 


The place to look for limitations 
in the proposed operation is in the 
machine. The metal-removal rate 
on a planer-type miiler, when work- 
ing on cast steel, is 2 cu. in. for each 
horsepower available at the spindle. 
Thus, 20 hp. available will move no 
more than 40 cu. in. per min. This 
is the limitation, tragic and costly, 
for this job of making cast-steel 
chips from a cast-steel beam. 


Establish Feed Rate 


If the width of cut is 6 in. and the 
depth % in., the sectional area is 
2.25 sq. in. The feed rate then is 




























































































































































Fig. 18—This cast-steel beam requires a carbide with high 
friction and abrasion resistance and considerable strength, 
a grade intermediate between cast-iron and steel grades. Cut- 
ting and clearance angles are the some as for “standard” steel 





calculated as 40 + 2.25 = 17 ipm. 

Actually, the job is being done at 
a feed rate of 11% ipm., first because 
of irregularities of the surfaces being 
milled and consequent danger that 
the machine will be overloaded, and 
second because this piece of equip- 
ment could not be run so close to 
full load because of its general con- 
dition. 


Check Tooth Load 


The spindle speed for 400 sfpm. 
with an 8-in. cutter is 190 rpm. At 
this spindle speed with an 8-in., 8- 
tooth cutter operating at 17 ipm., the 
tooth load would be approximately 
0.011 in.—only fair practice. 

The chip load at 11% ipm. is ap- 
proximately 0.007 in., which is just 
on the right side of shady practice. 
At this feed rate, the metal-removal 
rate is a trifle over 25 cu. in. per 
min. The K-factor of this machine 
is close to 0.75, and the power re- 
quired to remove this small amount 
of metal is approximately 18. Power 
requirements were checked with a 
recording meter to confirm this es- 
timate. 


Specify Milling Method 


The beams are strapped to the 
table of the planer-type miller, and 
the horizontal spindle is used. This 
is preferable to using the vertical 
spindle for several reasons, most 
important of which is that the hori- 
zontal spindle receives its power 
without the dis-service of spline 
shafts and bevel gears and therefore 
is more capable of removing metal 
in line with the possibilities inherent 
in the cutting material. 

Moreover, this method of mounting 
the workpiece permits running the 
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cutter so cutting forces are directed 
against the machine-tool table. If 
the vertical spindle were used, cut- 
ting forces would necessarily be di- 
rected against some kind of stop and, 
of course, the inevitable clamps. 


Cutter Care and Grinding 


The care and conditioning of cut- 
ters for this operation is no special 
problem, other than in the proper 
organization and setting up of effec- 
tive and smooth-running machinery. 

A word of caution: As this oper- 
ation calls for a grade of carbide 
that differs from those used ordina- 
rily on steel and cast iron, it will be 
necessary to bring this to the atten- 
tion of the cutter-reconditioning di- 
vision or personnel. This calls for 
the specification on proper forms, 
not only of this different grade of 
carbide that will resist the abrasion 
caused by sandy inclusions and a 
dirty surface but also of the cutting 
and clearance angles that this oper- 
ation on cast steel calls for. 

It may be well to consider here 
the addition of another angle, namely 
a 45° nose angle instead of the cus- 
tomary 15°. If the former were used, 
the shock to the carbide arising from 
contact with large, irregular-sur- 
faced castings, such as this ship 
beam, is considerably softened be- 
cause the chip thickness is reduced 
by sin 45°, or 0.707 (Fig. 19). 

The tooth load, if the feed rate of 
17 ipm. had been used, would have 
been reduced from 0.011 in. to ap- 
proximately 0.008 in. Perhaps the 
advantages of this actual reduction 
in the chip thickness is not so great 
when the tooth load is only in the 
neighborhood of 0.010 in. as it is 
here. 


But it is of great advantage when 
the tooth load is large and when it 
is necessary to reduce breakout of 
the leaving edge. In many specifica- 
tions breakout is ruled out and must 
be curbed, or at least restricted, by 
some such practice as a reduction of 
chip thickness while the feed rate 
remains the same. This reduction 
would be important if 50 hp. were 
available. 

In a properly built and designed 
machine tool, the K-factor for cast 
steel in a planer-type machine would 
be not over 0.5. With 50 hp. applied 
to the spindle, it is safe to assume 
that 100 cu. in. per min. can be re- 
moved without distress in any mem- 
ber of the setup. 

If the séctional area of the cut is 
2.25 sq. in., the feed rate would be 
44 ipm. and the tooth load 0.028 in. 
If the cutter has a 45° nose angle, the 
actual chip thickness will be ap- 
proximately 0.018 in. The cutting 
time will be reduced from 24 to 6 
min. This is the way to get a job 
like this done. Moreover, a 50-hp. 
spindle machine will cost little more 
than a 20-hp. machine. 


Surface and Tolerance 


Specifications for surface and tol- 
erance of the finished piece are suf- 
ficiently liberal, so there is no cause 
for concern or delay. Both finish and 
accuracy are exceptionally good, as 
indeed they should be at this light 
metal-removal rate. 





Blade set at 45° nose ang/e_. 








Actual chip thickness: 





Actval table OS ia ea an 


Fig. 19—Changing nose angle from 
15° to 45° softens the impact shock 
on carbon blades as chip thickness 
is reduced by the sine of the angle 





As the latest technique of carbide 
milling does not permit wasting 
time taking two cuts, roughing and 
finishing, the 0.375-in. depth of mate- 
rial is taken off in one pass. And the 
finish is better than in the days of 
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roughing and finishing cuts. With 
correctly specified cutting and clear- 
ance angles, the only restriction on 
obtaining proper finishes is the 
rigidity of both workpiece and ma- 
chine. Given these and finishes are 
no longer the result of a time-con- 
suming set of operations—breaking 
down a milling job into two passes, 
roughing and finishing. 





CAST IRON 











THREE classifications of cast iron— 
normal, modified and special—will 
be considered in setting up properly 
a milling job around respective com- 
ponents. The terms “normal,” “mod- 
ified” and “special” certainly have no 
metallurgical justification; neither 
have the classifications. 

By normal cast iron is here meant 
a cast iron with the usual percent- 
ages of carbon (2.5 to 3.5%), silicon, 
manganese, sulphur and phosphorus 
and above all, a tensile strength of 
about 25,000 psi. It is no longer used 
as frequently as it was less than a 
decade ago. It still has its uses and 
will, no doubt, so continue, particu- 
larly in machine-tool parts that are 
not subjected to any considerable 
stresses and wear. 

It will also continue to be used for 
equipment parts where strength is 
not a factor, such as for furniture. 
But these latter applications call for 
little if any machining, particularly 
milling. Its continued use, however, 
justifies consideration of its milling 
with carbide and the latest carbide 





technique now so successfully used. 

Of more importance, industrially 
at least, is the so-called modified 
cast iron. The term is used only for 
present purposes, and has no other 
relationship or connotation. It refers 
to those cast irons that are modified, 
by addition of steel, for example, to 
form the mis-named “semisteel,” or 
to cast irons that have from a pinch 
to a slug of alloy addition to give 
greater strength or other physical 
characteristics desired. 

This term also includes, arbitrar- 
ily, those cast irons, such as Meehan- 
ite and Linite, that have a greatly 
increased tensile strength, solely be- 
cause they have been made under 
controlled conditions. Their virtues 
derive not from the addition of other 
materials but from their better 
bringing-up and preparation. They 
are the educated among the cast- 
iron clan. 

Finally, there is necessarily an- 
other cast-iron class added; its ref- 
erence tag will simply be “special” 
and will include all cast irons that, 
for such applications as wear pur- 
poses, have extremely hard skins or 
surfaces. It is the latter, particularly, 
that demand special consideration 
from production personnel in setting 
up the operating characteristics of a 
mulling job. 





a 
NORMAL CAST IRON 








JOBS in each class will be consid- 
ered in the order discussed. The first 
of these is normal cast iron. The 
recommended ten steps will be taken 








Fig. 20—Solid blocks of normal cast-iron can be milled at 450 sfpm. with 
150-cu. in. per min. removal rate on a 50-hp. miller. Feeding from left to right 
directs cutting forces toward the machine column and means less vibration 
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with each of these jobs in making or 
planning their production. 


Identify Material 


This first step is again prominently 
underscored for the personnel in 
charge of production planning, as its 
proper execution will determine the 
results of operations on these ma- 
terials. 

It is not sufficient to know that 
the material in the component (Fig. 
20) for a machine-tool base is cast 
iron. It is necessary to know that 
it has a tensile strength of 25,000 
to 30,000 psi. if the carbide milling 
of this material is to be effected 
economically. As specifications show 
it has a tensile strength in this range, 
it is classified as normal cast iron. 


Select Surface Rate 


The surface rate automatically 
settles in the range between 300 to 
450 sfpm. as soon as the component 
is identified as normal cast iron. 
This range of 150 sfpm. is necessary 
tc accommodate various jobs and 
circumstances encountered. 

Ten jobs, for instance, may be all 
specified of the same cast iron, but 
some may be better milled at 300 
sfpm. and some far better at 450 
sfpm. If the workpiece has thin sec- 
tions and the cross-sectional areas 
to be milled are narrow with great 
danger of breaking out along the 
leaving edge, then the higher surface 
rate should be applied to reduce the 
tooth load. The thinner the chip, 
other factors being satisfactory, the 
less breakout will be encountered. 

Also, where maximum cutter life 
is necessary, that is, where down- 
time on the machine is costly, as on 
a production line, it is well to give 
full and thoughtful consideration to 
application of lower surface rates to 
increase the time between grinds. 
This is not always necessarily so, and 
yet the life difference with rates be- 
tween 300 and 450 sfpm. on the same 
job may be considerable. A little 
preliminary experimentation and the 
addition of considerable experience 
will usually yield the right answer. 

Where neither breakout nor down- 
time on the machine are important 
factors, then a surface rate of 450 
sfpm. will probably be chosen. It 
is specified for this operation being 
performed on a milling machine de- 
signed, fortunately, for carbide mill- 
ing. This machine tool has_ the 
necessary built-in features: a 340- 
lb. flywheel, 16 in. in diameter, elec- 
trical braking system and a separate 
table feed drive. 
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This latter design feature is es- 
sential in carbide machining. If a 
cutter is stalled in a cut, the carbide 
tips, or blades, are damaged fre- 
quently beyond repair and to the 
tune of dollars per blade. With a 
separate motor drive on the table 
and overload relays on this motor, 
any excessive call for power on the 
spindle motor will gracefully be 
referred to the table motor. So the 
spindle motor is free to continue 
running while the table-motor over- 
load throws open the circuit. The 
cutter frees itself and damage to 
costly carbide blades is prevented 
by stopping table travel. 


Metal-removal Rate 


The metal-removal rate of this 
cast-iron component, approximately 
5 in. wide x 10 in. high x 20 in. 
long, depends on the power available 
at the spindle. There are no lim- 
itations in the piece itself, in its abil- 
ity to be held securely and rigidly 
or in its specifications, either for 
breakout along the leaving edge or 
for surface finish or accuracy. All 
these are such that it is possible to 
remove large volumes of metal with- 
out deterioration in finish, edge con- 
dition or accuracy. 


Correlate Rate with Power 


This 50-hp. machine, actually 55 
hp. as there is also a 5-hp. motor on 
the table, can remove 150 cu. in. per 
min. of this cast iron without any 
signs of distress. The K-factor for 
this machine and this material, with 
the correct carbide-milling tech- 
nique, is 0.3. 


Select Cutter and Diameter 


Selection of the cutter for diame- 
ter is, by recommended ratio, 8 in. 
for a 5-in. wide surface to be milled. 
Cutting and clearance angles should 
be carefully specified. These can be 
taken from Table II in which the 
cutting angles for this material are 
given as 10° positive radial rake and 
7° negative axial rake. These, to- 
gether with a 15° nose angle, result 
in positive true rake of 8°. 

Clearance angles are significant: 
7° peripheral clearance angle, 0° 
face cutting edge angle and 7° face 
relief angle. 


Establish Feed Rate 

The feed rate can now be estab- 
lished from the foregoing data: 
width of cut—5 in., depth of cut— 
0.400 in. and metal-removal rate— 
150 cu. in. per min. The cross-sec- 
tional area is, therefore, 2 sq. in., 
and the feed rate is 75 ipm. This 
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Fig. 21—Machining a machine-tool, semisteel bed on a planer-type miller is 

better done with a 10-in. cutter than the permissible 6-in. cutter as there is less 

wear per blade. Setting the cutter high insures heavy chip thickness at begin- 
ning of cut and directing of cutting forces downward 





machine is equipped for 90-ipm. feed 
rate, so the 75-ipm. rate selected can 
be met. 


Check Tooth Load 

The tooth load is 75 ~ (8 x 225) = 
0.042 in. As the nearest dial reading 
to the spindle speed necessary for 
a surface rate of 450 sfpm. is 225 
rpm., the latter valve is used in the 
calculation. 

The tooth load of 0.042 in. seems 
high according to former practice. 
It is not only not objectionable here, 
but of advantage in terms of in- 
creased cutter life. The thicker the 
chip is, the fewer are the cuts needed 
to mill out a given area and the 
fewer are the tooth contacts with the 
workpiece. This naturally increases 
time between grinds which is usually 
the ultimate objective of the shop— 
or it should be as machine downtime 
and cutter change cost money. 

As breakout is of no consequence, 
the large tooth load can be permit- 
ted to stand for another reason. But 
if breakout were an important factor 
and the tendency were to reduce the 
feed rate and hence the tooth load, 
the first move in that direction would 
be to increase the nose angle to 45° 
to reduce the actual chip thickness 
by sine of the angle, or in the ratio 
of 1 to 0.707. 


Specify Milling Method 


The center line of the cutter should 
be offset from the center line of the 
workpiece. The table is moved in 
until the front edge of the work is 
almost in line with the center of the 
cutter or until the cutter just covers 
the rear edge of the work. 

The cutter is a right-hand mill and 
the component is being fed from left 





to right. Thus the cutting forces are 
direeted away from the front of the 
machine and toward the column 
face. This is the correct way to di- 
rect cutting forces: against a solid 
portion of the machine that was 
meant and designed to absorb them 
without distortion. 

The other direction for cutting 
forces to be directed would mean 
far more vibration in the setup. This 
may be serious when taking a cut 
as heavy as this one. Fifty horse- 
power are being delivered to the cut- 
ter, the chip is over 0.040 in. thick 
and the feed rate is 75 ipm. All this 
adds up to large cutting forces and 
necessity for application of common 
sense to the setting up of cutter- 
and-workpiece relationship so vi- 
bration is avoided. 


Cutter Care and Grinding 


The cutters used on this operation 
should be correctly tagged for cut- 
ting and clearance angles. For cast 
iron the grade of carbide is straight 
tungsten carbide, which has the 
greatest resistance to wear and abra- 
sion of all the sintered carbides now 
in use. 

It will resist the wearing effect of 
sand inclusions in cast iron and steel, 
whereas steel-cutting grades, having 
an addition of titanium, are much 
stronger but have not nearly the 
wear life in the face of operations 
such as this. Tungsten-carbide blades 
must, for successful milling, be 
specified for all cast irons. 


Surface and Tolerance 


As already indicated, neither fin- 
ish nor accuracy of this block of cast 
iron intended for a machine-tool 
base is important and need not enter 
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into these considerations. Yet it is 
interesting to note that the finish, 
even with the heavy tooth load, is 
60 microinches and the flatness, 
when checked with a surface plate, 
is better than 0.002 in. 

















THE BED of a machine tool (Fig. 
21) is being milled on a planer-type 
machine. This component is of semi- 
steel with a tensile strength specified 
as 50,000 to 60,000 psi. and a Brinell 
hardness above 180. This serves to 
identify and classify the material. 

A surface rate of 300 sfpm. is the 
highest rate that can be applied to 
this material and have economical 
cutter life. It may be necessary to 
reduce the surface rate to as low as 
250 sfpm. if the cutter life between 
grinds is not entirely satisfactory. 

The width of the face to be milled 
is 4 in. It would be permissible to 
choose a 6-in. dia. cutter, but the 
amount of metal to be removed and 
the rugged character of the operation 
indicate the need for a cutter of 
large diameter. 


More Carbide, Less Wear 


A 10-in. face mill is specified so 
the advantages of more carbide 
blades and less wear per blade to re- 
move a definite amount of metal are 
enjoyed. 

The cutting angles are selected 
from Table II. For modified cast iron 
the cutting angles are the same as 
specified for standard steel and 
should be carefully observed to ob- 
tain maximum carbide life. 

The metal-removal rate depends 
solely on the amount of horsepower 
available at the spindle of the ma- 
chine and its general suitability for 
carbide metal removal. The work- 
piece is sturdy enough to absorb 
large cutting forces. 

As the machine assigned to this 
operation has a 30-hp. motor and as 
the K-factor for this machine and 
material is 0.5, it is possible to re- 
move 60 cu.in. per min. 

The width of face milled is 4 in. 
and average depth of cut is 0.300 in., 
making the cross-sectional area 1.2 
sq.in. The feed rate then is 60 ~ 
1.2 = 50 ipm. The top feed rate of 
this planer-type machine is 35 ipm., 
so the metal-removal rate must be 
restricted to not more than 42 cu. 
in. per min. 
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The tooth load is 35 — (10 x 115) 
= 0.030 in., approximately. This is 
a favorable chip thickness for this 
milling job. 

The 10-in. dia. mill is set as high 
above the component as possible and 
still clear the bottom edge of the 
face to be milled. This insures a 
heavy chip thickness at tooth en- 
trance and all the cutting pressures 
directed downward as they should 
be. 

If the zero line of the face cutting 
edge angle is ground 0.030 «k 10 = 
0.300 in. long (somewhat more is 
necessary to cover the feed marks 
with a certainty), then the finish 
will be excellent.and show no feed 
marks. 








SPECIAL CAST IRON 














THE CASTING (Fig. 22) has been 
chilled on the surface being milled 
to provide necessary wear qualifica- 
tions for intended application. The 
milling of this workpiece begins, as 
always with proper planning, with 
identification of the material to be 
machined. 

As specifications call for chilling 
of the surface, this has been done. 
Also as the Brinell number of this 
surface is between 550 and 600, the 
surface rate selected is in the lower 
brackets—125 sfpm. 

Cutter diameter is strictly limited 
by workpiece dimensions. Milling of 
the surface shown is between 
shoulders, and this dimension will 












































not accommodate a cutter larger 
than 8 in. in diameter. 

Cutting and clearance angles are 
selected from Table II. The cutting 
angles may be considered as critical, 
so the application of a 10° negative 
radial rake and a 7° negative axial 
rake angle is important. 

Clearance angles are 5° peripheral 
clearance, 0° face cutting edge and 
5° face relief. These smaller clear- 
ance angles are important for eco- 
nomical carbide life. The smaller the 
clearance angle, the greater is the 
strength of the carbide blade at its 
cutting edge and therefore the less 
likelihood is there of its crumbling 
or breaking away under the impact 
of cutting forces. 

The carbide grade to be selected 
rests largely, if not entirely, on 
the manufacturers’ recommendations. 
Tungsten carbide is the basic sin- 
tered material for such operations, 
as resistance to friction and abrasion 
must be high to provide respectable 
cutter life. 

The workpiece is of such construc- 
tion that its metal-removal rate can- 
not possibly be higher than 50 cu.in. 
per min. Its walls are relatively thin 
and the distance of the surface being 
milled from the base of the casting is 
approximately 14 in. 

This does not add to the ability of 
the piece to withstand a heavy 
metal-removal rate; in fact, the en- 
tire setup, workpiece construction, 
design and method of holding, which 
is only mediocre—all militate against 
a high metal-removal rate. Experi- 
ence points to an estimate of 50 cu.in. 
per min. This figure has been con- 
firmed under actual operating con- 
ditions. 




















Fig. 22 — Chilled casting 
with relatively thin walls 
can stand only a low 
metal-removal rate of not 
more than 50 cu. in. per 
min., but the 15-hp. ma- 
chine rating limits the 
removal rate to 7.5 with 
K-factor of 2 
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The machine designated for this 
operation is a 15-hp. knee-type ma- 
chine of standard construction, that 
is, not specifically designed for car- 
bide machining. So the K-factor on 
this machine, while milling a work- 
piece with a Brinell hardness of 600, 
is2. 

Consequently, the 15 hp. available 
will not remove more than 7.5 cu.in. 
per min. The metal-removal rate, 
very definitely then, is determined by 
the machine in spite of the disad- 
vantages of workpiece construction 
and design. 


Calculate Feed Rate 


The feed rate can now be calcu- 
lated as follows: As the full 8 in. 
of cutter diameter will be in the cut 
at all times, the width of cut is 8 in. 
The surface rate selected is 125 
sfpm., which with an 8-in. cutter 
calls for a 60-rpm. spindle speed 
which is available on the machine. 

The cross-sectional area is 8 X 
0.125 (the depth of the cut) or 1 sq. 
in. If the metal-removal rate is 
taken as 7.5, the feed rate is 7.5 ~ 
1 = 7.5 ipm. 

Tooth load can now be determined 
as 0.015 in. This is excellent, con- 
sidering the limitations under which 
the operation must be planned and 
performed. 

The method of milling is restricted 
by the nature of the job. A left-hand 
face mill is specified to bring cutting 
forces against the column face. 
Otherwise, the milling operation 
setup has little choice left in its 
makeup and is completed. 

Cutter grinding and recondition- 
ing machinery must assure grinding 
into the blades the special angles 
called for by this special cast iron. 
Cutting and clearance angles are un- 
usual and must be emphasized to as- 
sure their availability in the cutter 
as ground. 

Surface finish specified is 30 micro- 
inches. With material of Brinell 
hardness over 500, this becomes rela- 
tively easy to accomplish. As hard 
materials take an excellent finish, a 
microinch specification as low as 10 
can be met. 











MALLEABLE IRON 








THE OPERATION (Fig. 23) is on an 
airplane malleable-iron component 
held in a fixture. 

Its designation as malleable iron 
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Fig. 23—Malleable iron is 
milled with the same cut- 
ter angles as specified for 
modified cast iron in Ta- 
ble Il but at higher sur- 
face speeds. At 350 sfpm. 
and 10-ipm. feed, tooth 
load is 0.0075 in.—some- 
what low but as high as 
machine and workpiece 
will allow 








identifies this component. And, from 
experience, the surface rate applic 
able to malleable iron is between 350 
and 400 sfpm. The lower reading 
will be selected for this operation. 
This is not an arbitrary decision but 
is based on the flimsy character of 
the workpiece and the difficulty of 
holding it. 

The cutter is an 8-in. face mill 
with tips brazed direct to the body. 
Selection of carbide grade for such 
materials, as this airplane com- 
ponent, is better left to the carbide 
manufacturer. A grade of sintered 
carbide somewhere between the 
straight tungsten carbide used on 
cast materials and the tungsten- 
titanium carbides used on steel is 
required here. It is a grade that is 
frequently specified for cast steel 
and even the more rugged cast-iron 
jobs. 


Negative Rake Required 


Cutting- and clearance-angle selec- 
tions can be made from Table II. 
Malleable iron is included in the 
category “modified cast iron,” so cut- 
ting angles are 7° negative radial 
rake and 7° negative axial rake. 
This results, using a 15° nose angle, 
in a negative true rake of approxi- 
mately 7°. 

Determination of metal-removal 
rate in this operation will be a race 
between two weaklings: the work- 
piece that cannot stand a heavy cut 
because of its construction and the 
machine that is powered with a 10- 
hp. motor. This motor drives two 
spindles operating at the same time, 
although only one spindle and one 
face-milling pass is shown in the 
illustration. 





The face width of the cut taken is 
approximately 4 in. and the depth of 
the cut is approximately 0.200 in* 
The cross-sectional area of the cut, 
therefore, is 0.8 sq.in. For this mate- 
rial and this type of machine, the 
K-factor is not less than 0.6 so this 
machine cannot remove more than 
16 cu.in. per min. total, or 8 per 
spindle. 

Under these conditions, the feed 
rate can be established as 10 ipm. 
With 350 sfpm. and therefore a 
spindle speed of 165 rpm., the near- 
est dial reading to the spindle speec 
required to give 350 sfpm. with an 
8-in. cutter, the tooth load is ap- 
proximately 0.0075 in. This is decid- 
edly on the low side, but restrictions 
placed on this job by both workpiece 
and machine make it necessary to 
welcome this set of conditions. 

In fact, this operation represents 
a 60% saving in floor-to-floor time 
over the older high-speed-steel 
method. The saving in downtime on 
the machine, because of greater cut- 
ter life, is even more remarkable; 
this important cost factor was re- 
duced 55%. 

















| NON-FERROUS MATERIALS 











THE OPERATION (Fig. 24) is the 
milling of a bar of 14-ST aluminum 
alloy, which is one of the more diffi- 
cult alloys to machine. It is high in 
silicon, and its abrasive effect on 
cutting materials dulls the cutting 
edge sufficiently to reduce the sur- 
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Fig. 24—Milling 14-ST aluminum alloy at 2,900 sfpm., 60 ipm., 75-cu. in per 

min. metal-removal rate and 0.0045-in. tooth load yielded 5-microinch surface 

finish with proper cutting and clearance angles on cutter. Clearance angles 
are critical for obtaining mirror-like finishes 





face finish. Unfortunately the latter 
is always, or almost so, one of the 
prime requirements in the speci- 
fications. 

Identification of a workpiece as an 
alloy of either magnesium or alu- 
minum places it immediately in a 
special category insofar as surface 
rates are concerned. There is no 
known ceiling on speeds at which 
these materials can be milled. 

In regular production they have 
been machined at rates as high as 
25,000 sfpm. Recently one of the 
machine-tool builders made avail- 


able a bed-type machine with a. 


maximum spindle speed of 6,000 rpm. 
This, with an 8-in. cutter, yields a 
surface rate of 12,600 sfpm. But, to 
repeat, there is no known upper 
limit. 

The job is here being milled on a 
standard knee-type machine with a 
top speed of 1,300 rpm. With the 8-in. 
cutter, the surface rate is 2,900 sfpm 

The metal-removal rate in an 
operation of this nature is of little 
moment. The piece being milled is 
5 in. wide, and the depth of cut is 
0.250 in. The cross-sectional area is, 
therefore, 1% sq.in. The milling ma- 
chine has a 15-hp. motor, and with 
top speed and feed, the K-factor is 
0.2. 
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This results in the possibility of 
removing 75 cu.in. of this material 
each minute. At 60 ipm. and a sec- 
tional area of 1% sq.in., the metal- 
removal rate is 75 cu.in. per min. 
Under these conditions, the machine 
is loaded to normal capacity. 

A rapid traverse cut was also 
taken on this workpiece. This repre- 
sents a feed rate of 150 ipm., which 
with an 8-in. cutter operated at 1,300 
rpm. is equivalent to a tooth load of 
0.012 in. For this purpose, however 
the depth of cut was reduced to 0.125 
in. so as not to overload the machine 
appreciably. At any rate, the equip- 
ment gave no signs of distress. 


Excellent Finish Possible 


Returning to the feed rate of 60 
ipm., which was used in a production 
setup for the skinning of these bil- 
lets, the tooth load of 0.0045 in. 
yielded excellent surface finishes 
measuring about 5 microinches. 

Obtaining such finishes is not dif- 
ficult, provided the proper clearance 
angles are specified. It is important 
that the face relief angle be speci- 
fied as 15°. The periphery clearance 
or relief angle can be greater than 
7° although this is the minimum. A 
cutting angle of 15° positive radial 
rake is also most desirable. 


The clearance angles listed above 
are considered critical. Without 
them, it is impossible to obtain good 
finishes, particularly ones that are 
characterized by clear and unmarred 
mirror-like sheens. 

The microinch reading of 5 is not 
too difficult to obtain although good 
cutter life at this finish is obtained 
only when the carbide blades are 
honed with a fine-grit diamond hone. 
The grade of carbide for this opera- 
tion is important and should be 
specified by the manufacturer. A 
slippery steel-cutting grade is gener- 
ally recommended. 


| 
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FOR MILLING SUCCESS 














IMPORTANT in all carbide milling, 
regardless of material specification, 
is the analysis of each job in ten 
steps. 

Specification of the surface rate is 
independent of all factors, except 
classification of the workpiece. Sur- 
face rate then determines spindle 
speed. 

Cutter diameter and other charac- 
teristics depend on workpiece and 
the type of operation #o be per- 
formed. Cutting and clearance angles 
must be specified at this stage of the 
analysis. Clearance angles, particu- 
larly, are to be considered critical 
for many materials. Unfortunately, 
the information made available fre- 
quently in this regard is erroneous 
and not based on either experience 
or sound experimentation. 

The metal-removal rate inherent 
in the workpiece should now be 
considered. Only experience however 
can determine the rate at which it 
is justifiable to remove metal from 
a workpiece. The metal removal 
made possible by type of machine 
and its power is now used to arrive 
at proper loading of the equipment 
and subjection of workpiece to 
maximum cutting forces. 

The analysis has now arrived at 
the point where the feed rate can 
be calculated in terms either of the 
metal-removal rate in the machine 
or the workpiece, whichever is the 
smaller. There remain only the type 
of milling to be specified and the 
checking of the first fruits of the run 
for surface finish and accuracy, 
which may mean changing of operat- 
ing conditions to obtain the called- 
for finish and accuracy. 
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OUR TEACHERS — 
They Need The Help Of Business Now 





HIS is an appeal to raise school teachers sal- 

aries —fast. Such appeals are commonly ad- 

dressed, rather vaguely, to the conscience of 
the community. This one is not. It is addressed 
directly to the business community, and to its hard 
core of common sense. 

As a whole, the school teachers of the nation are 
taking an economic beating. So, too, are their close 
associates and co-workers, the librarians. In pur- 
chasing power, public school teachers salaries, after 
taxes, average about 20 percent less than they did 
eight years ago. Beginning salaries of librarians, 
always low, have fallen behind an equal amount in 
purchasing power. College and university teachers 
are not much better off. The pressure is particularly 
heavy on those in the lower ranks. As a group, 
teachers and librarians are close to the bottom of the 
economic heap. 

Unless this situation is remedied promptly, it is 
confidently to be expected that: 

1. The more competent teachers will continue 
to desert our schools in droves, and our librar- 
ies will remain inadequately staffed. More than 
350,000 teachers — many of them the very 
able ones— have left the public school teaching 
staff of about 900,000 in the last six years. More 
than 100,000 of the replacements are “sub- 
standard.” They cannot meet the minimum 
educational requirements of their jobs which, 
by admission of the profession itself, are none 
too high. 

2. Those who remain will be organized in- 
creasingly into economic pressure groups. 
Teachers strikes and the rapid growth of 
unionism among teachers at present clearly 
indicate what is in store. 

Many business men are so deeply disturbed by 
the resort to the strike weapon by some teachers to 
enforce their salary demands that their sympathy 


for the general plight of our teachers tends to be 
dulled. Such an attitude is understandable. It avails 
nothing, however, in eliminating the crisis in edu- 
cation caused largely by teachers salary troubles. 

The crisis in education is a crisis for the nation as 
a whole. The work of our schools, colleges and 
libraries is such that its deterioration means deteri- 
oration of the nation. However, the salary crisis in 
education is in special measure a crisis for the busi- 
ness community. That community has a special stake 
in having a well-educated and well-disposed constit- 
uency. 


Education and Unionism 


There may be room for disagreement as to whether 
teachers should organize themselves in trade unions, 
and follow trade union tactics. However, there is no 
conceivable room for disagreement as to whether 
organization of teachers into a fighting economic 
pressure group under the lash of a teachers salary 
crisis would be a body blow to business. Among 
many teachers it would foster an abiding hostility 
to the institution of business which, occupying a key 
position in the life of the community, had not done 
its utmost to make such unionization unnecessary 
by taking a lead in relieving the teachers salary 
crisis. . 

In our work of publishing technical periodicals 
and text books, we at McGraw-Hill meet and come 
to know many teachers and librarians. We know 
that, as a group, they have little appetite for par- 
ticipation in militant economic pressure groups. 
They are far more interested in making a militant 
assault on ignorance and prejudice through con- 
centration on their professional work. If, through 
neglect of their economic needs by the business 
community, they feel forced to resort to trade 
union organization and tactics, the teachers and 
librarians can be expected to have an abiding re- 








sentment toward the institution of business. That 
resentment will, in turn, be communicated in no 
small measure to the coming generation. Such is 
the nature of the educational process. 

The crisis in education is not, of course, exclu- 
sively a matter of salaries. Unsatisfactory working 
conditions also play a part. Many schools are dilapi- 
dated and terribly overcrowded. So are some li- 
braries. Some small-town school boards oppressively 
insist that the school teachers be the paragons of 
piety the board members wish they were them- 
selves. Protection of a proper degree of academic 
freedom is sometimes missing. The teacher is rarely 
accorded a prestige comparable to the importance of 
the job. Elements such as these aggravate the crisis 
in education. But the first and absolutely essential 
step toward surmounting the crisis is to provide 
tolerable salaries. 

Because of the enormous diversity of local con- 
ditions affecting teachers and librarians salaries, no 
general rule for emergency action would fit all 
cases. From state to state, average yearly expendi- 
tures on education in 1940 varied all the way from 
about $30 per pupil to about $150. Some states, like 
Nebraska, finance their schools almost exclusively 
from local taxes. Others, like Delaware, rely almost 
entirely on state taxes. Some states and communi- 
ties have already acted to meet the salary crisis. 
Others have not. Variations such as these limit any 
generalization. 


Guide for Emergency Action 


But as a general proposition it can be safely said 
that the minimum requirements of the emergency 
will not have been met so long as the salaries of 
class room teachers and junior members of college 
faculties and library staffs have not been in- 
creased by the amount necessary to keep them 
abreast of the increase of about 50 percent in the 
cost of living since 1939. In many cases, a temporary 
cost of living adjustment might prove the best way 
to handle the problem. 

This suggestion, let it be repeated, is not offered 
as a solution of the salary problem, but as a start. 
With their salaries increased enough to meet the 
increased cost of living, the teaching and library 
groups as a whole would still have cause to envy 
the current economic position of industrial workers. 
Since 1939, the average of weekly earnings of indus- 


trial workers after taxes, has outstripped the rise 
in the cost of living by about 21 percent. 

However, a start and an absolutely essential start 
would be made toward giving America the sort of 
educational system it must have not only to fulfill 
its ideals but holds its own in this highly competitive 
world. We worry, and I think rightly, about having 
the free world engulfed by Russian Communism. 
According to the best figures available, the U.S.S.R. 
is spending about twice as large a share of its total 
national income for education as we are. The figures 
compared include our expenditures for both public 
and private education. That comparison is really 
something to worry about. 


States Should Take Lead 


In dealing with the salary crisis it is up to the 
teachers to display a maturity and integrity worthy 
of their profession. Teachers have many employ- 
ment advantages, such as long vacations. They 
should not slur them over in making comparisons 
of their annual incomes. Also employment in teach- 
ing and libraries has been notably stable. Teachers 
and librarians should not ignore that fact in com- 
paring their position with those whose employment 
has been far less steady. 

At the same time, the great fiscal difficulties in- 
volved in solving the crisis in teachers ‘and librarians 
salaries must not be used as an excuse for post- 
poning effective action. The states are better 
equipped financially and otherwise to take such 
action than is the federal government and, with the 
localities directly involved, should take the lead. If 
the price of effective action is a heavier tax burden 
for communities already too heavily burdened that 
price must be paid. The crisis presents a major 
emergency. To handle it as anything less is to court 
irreparable damage to the nation as a whole, and a 
special measure of damage to business as well. The 
intelligent self-interest of business requires that it 
leave nothing undone to meet and master the crisis 
in education. 





President McGraw-Hill Publishing Company, Inc 
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Speller Feller 


BRITAIN and the U. S. have a mili- 
tary agreement which proposes 
standardization of weapons. It poses 
some pretty problems. There’s U. S. 
Army use of millimeters, inches and 
calibers to indicate bore diameters, 
U. S. Navy use of “caliber” to mean 
tube length. There’s Britain’s solo 
use of projectile weight to designate 
gun size—4-pounder, 18-pounder, 
etc. That regal setter of records in 





marital marathons, Henry VIII, also 
ordered major changes in English 
religion, architecture and artillery. 
His artillery standards, the “Ordi- 
nance of Henry VIII,” were based on 
projectile weights. They started not 
only the exclusively English “pound- 
er” designations, but also the spe- 
cialized military word “ordnance” 
—the latter because some poor feller 
copying the standards was a poor 
speller as well. 


Tipoff 


SEVERAL YEARS AGO, Apex Electrical 
Mfg. Co., Cleveland, inaugurated a 
policy to disclose fully to employees 
all important company matters re- 
lating to their welfare. Bad news, 
as well as good, is published—and 
resulting mutual confidence has be- 
come the basis for much-improved 
morale. Now the company is ex- 
panding the plan to include stock- 
holders, will write quarterly inform- 
ative letters, considering the danger 
of “tippirg off’ competitiors less 
than that of having misinformed or 
uninformed sources of capital. 


Peacetime Bombproof 


WESTINGHOUSE Research Labs. is 
building a special dugout, ringed 
with heavy sandbags, to test special 
alloys for jet-engine parts. Alloy 
disks 1 in. thick by 1 ft. dia., will be 
heated above 1,400 F. by electric 
coils as they are spun at 35,000 rpm. 
(1250 smph.) by an ultra-high-speed 
electric motor 10 ft. below the dug- 
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out floor. During test, the 32-lb. 
disks are enclosed in %-in. steel 
hoods, evacuated to reduce friction, 
but easily penetrated by fragments 
without damage to the latter. Tem- 
perature of the disk will be meas- 
ured continuously by thermocouples 
special-welded on to resist centrifu- 
gal force 190,000 times their weight. 
Expanding diameter will also be 
measured to determine creep. 


One Inversion Avoids Many 


AUTOMOTIVE BODY BUILDERS are in- 
stalling some new inverted presses 
to cut down handling time and con- 
serve floor space. Present triple- 
acting presses form a steel sheet in- 
to a “turret top” with preformed 
windshield and rear-window open- 
ings. The forming punch moves 
down into the piece, so the formed 
top is upside down and must be 
turned right side up before windows 
are blanked and flash trimmed off. 
The new presses, made by Clearing, 
have the punch rising from below, 
draw rings operated from above. In- 
verting the press saves the space 
now needed for inverting the top. 


No Cutting—No Coolant 


OuR STOMACHS were not the sole 
sufferers from the recent slaughter 
moratorium (short for meat short- 
age). Cutting oils (incorporating 
fatty acids) and coated abrasives 
were very short too (no adhesives). 
One company, at least, after trying 
all sorts of coils, used olive oil, at a 
pretty price, for a coolant. Coated- 
abrasive distributors were short- 
stocked for six months, could not 
supply regular customers with even 
minimum requirements. The short- 
age is over now—but fatty-acid 
prices are double what they were. 





Odorous Comparison 


W. T. Bean, of Continental Motors, 
follows in the footsteps of his illus- 
trious namesake, Judge Roy Bean, 
“the Law West of the Pecos,” with 
this sign in Engineering: 


A Bad Design Is Like A Rotten Egg 


Its quality is apparent to everyone 
after it is broken 


Watch Space for Equipment 


ADDITIONAL FLOORSPACE will be re- 
quired to cope with larger, more 
powerful machine tools, especially so 
because of the accessory equipment 
that may be needed. Machines 
built for carbides need large, pow- 
erful, stock-feeding mechanisms, and 
means must be provided so these 
machines are easily replenished. Be- 
sides, it is important to allow room 
for coolant-temperature control 
equipment, chip conveyors and chip- 
removal systems. Removal of fin- 
ished parts with minimum handling 
is another problem. So, of necessity, 
the jamming of machines “cheek by 
jowl,” often complained of by work- 
ers, must give way to the above 
considerations. Already cost - con- 
scious manufacturers have provided 
liberal room in press shops for ma- 
terials-handling equipment. Machine 
shops must do likewise. 



















































ALL-PLASTIC INTERIOR . . To- 
morrow’s auto interior, as 
visualized by designers of 
Briggs Manufacturing Co., 
includes plastic head lining, 
door panels, window garnish 
moldings, instrument panel, 
seat cushions and floor mat, 
as well as conventional plas- 
tic steering wheel, door 
knobs and escutcheons. Any 
fabric, wood or leather pat- 
tern can be photographed 
and offset-printed in any de- 
sired colors, then incorpor- 
ated in a laminated plastic 
panel with a surface pat- 
terned to duplicate that of 





the original—including pip- 











ing, seams and_ stitching 


PLASTICS SIMPLIFY AUTO-BODY TOOLING 


MULTIPLE COLORS, COMPLEX SHAPES... De Soto “Subur- 
ban” door panels have a warm brown walnut burl sec- 
tion within a golden-oak panel, with a leather kick pad 
at the bottom—all plastics, of course. Photographic re- 
productions are sandwiched into a durable thermoset- 
ting plastic sheet. Panels may be formed to conform 
to any body shape, are strong, abrasion- and scuff- 





proof, and may be waxed or polished without deteriora- 
tion. Unlike paint or transfer-topped metal panels, 
the surface will not wear off. Further, plastics are 
not cold to the touch, the surface can be made to feel 
more like the actual material, yet is easier cleaned and 
does not spot. Metal moldings are attached by metal 
clips; the panel is screwed to the door frame 
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Mctorcar interiors, styled in plas- 
tics as predicted by Briggs Man- 
ufacturing Co., body designers, 
may require new and different 


fabricating methods to produce 


By CHESTER S. RICKER 
DETROIT EDITOR 


INEXPENSIVE DIES TRIM PANELS.. 
Laminated panels are trimmed and 
pierced in inexpensive “clicking” 
dies made of 0.625-in. chrome-moly 
flame-hardening steel cut to a tem- 
plet with a DoAll saw, then flame- 
hardened on the shearing edge. Rub- 
ber blocks around the edge are used 
as knockouts. Trimmings are fitted 
together in sections to form the fe- 
male die mounted overhead. The 
“die” is doweled and screwed to a 
%4-in. steel plate that is in turn 
clamped to the press bed. This eases 
die-changing after short runs 
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HEATING THE SANDWICH .. In- 
terior door-trim panels are 
heated automatically by a bank 
of infrared lamps before . they 
are trimmed and pierced. The 
flat blank is a “sandwich” of 
one or more sheets of impreg- 
nated paper, topped with an 
offset-printed paper sheet—or 
several—assembled as in the 
DeSoto door panel at left cured 
under pressure and tempera- 
ture 
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PLASTICS SIMPLIFY AUTO BODY TOOLING (Continued) 
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SIMPLE FORMING .. Trunk-lid lining, rear-deck door and rear-quarter 
section (to clear wheel houses) call for forming the blank. The infra- 
* red-heated stock is plastic, hence can be shaped in this simple forming 
die at about 250 F. The forming fixture is pictured in open position, 
with the operator removing a formed rear quarter panel. The lower 
die is an interchangeable wood block armored with sheet metal (actu- 
ally a steel wheelhouse stamping), the upper a steel skeleton. Toggle 
clamps at critical points held the hot sheet until it sets—about 5 min. 
Dies cost about $1000, as compared with $20,000 for all-steel dies. Tog- 
gle action in the clamping device against the strap-steel frame holds 
the hot laminate until it sets. Clamps are interchanged by removing 
the trunnion screw. The clamp is supported by a gallows frame se- 
cured and braced to the base. The strap-steel frame not only forms 
the piece, but carries drill guides and slots to mark the piece for saw- 
ing, as shown on the detail from the corner of the wheelhouse clamp 
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vent mold damage if it is 
closed while unloaded 
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“DEEP-DRAWING MOLD"..A 2-cavity mold is used in are inserted in the die to become an integral part of a 
fabricating the Packard garnish molding. In the photo, finished piece (in this case a seat-trim molding). The 
the operator is loading 5-ply raw-plastic “sandwiches,” brass nut is knurled to prevent turning. Cellulose disks 
supplemented with molded plastic inserts to be cured in are punched from sheet stock. Two inserts may also be 
the 3-min. cycle. The sketch details how fastening nuts’ seen at the center of the front “sandwich” in the photo 


PACKARD MOLDINGS..Garnish mold- 
ings for the back of the Packard front 
seat require sharp corners and deep 
drawing, so are molded in heated 
steel dies under high pressure in a 
50-ton hydraulic press. The laminat- 
ed fabric sandwich is preheated in 
in infrared oven, then inserted in a 
steel mold. A completed molding 
with dark mahogany finish is shown. 
Instrument panels are similarly made 
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LOAD WHILE CURING..A 
power-operated table carries 
each dual die into and out 
of the press, and opens it 
while outside. It is designed 
to be used on both sides of 
the press, so one pair of lam- 
inates can be cured while 
another pair of dies is re- 
loaded. The table is operated 
by twin 40-in.-stroke air cyl- 
inders, while 12-in. dia. cyl- 
inders with 8-in. stroke open 
the dies outside the press. 
The die is handled on a table 
of 1%-in. dia. rollers carried 
on slotted bronze strips, and 
is guided by gibs at each side. 
Automatic cycling handles the 
whole operation at the touch 
of a button (right in sketch) 
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Incentives Work 


/Ré 


i 7 
A holes Cold-Rolled Steel 


THIS PUNCH HOLDER for swag- 
ing dies is machined from solid, 
cold-rolled stock. From the print, 
the standards man lays out opera- 
tions and then sets standard time 
for each operation from data sheets 


THE WORK SHEET shows all 
necessary operations, timed from 
standard data sheets. Setup and 
standard times are separate to 
facilitate establishing times when 
more than one unit is to be pro- 
duced. Ten data sheets were needed 
to set standards for the swaging-die 
punch holder 


on tool work is a challenge. Main- 

taining the system and making it 
tick is often more than a challenge— 
it is a battle against diversity of 
product, non-repetition of operation, 
lack of definite specifications, pres- 
sure to compromise and, not least of 
all, tradition. 

For 17 years we have operated a 
toolroom incentive plan, successful 
both in its financial benefits to tool- 
makers and its manifold benefits to 
the company. For not only has it 
raised and maintained higher wages 
and higher worker productivity, but 
it has also aided scheduling and pro- 
duction control of tools and ma- 
chines and lent itself to estimation 
of standard costs. 

Then and now, we believe in a 
day’s pay for a day’s work. When a 
man does more than a normal day’s 
work he is entitled to more than a 


Fon tool weet an incentive system 
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BY E.H. HEYWOOD, 
PRODUCTION MANAGER 


WORK SHEET 








in the Toolroom Too 


Successful more-pay-for-output plan is based 
on accurate data applied by a standards man 


with wide experience on tools and tooling jobs 


THE S. S. WHITE DENTAL MANUFACTURING CO 
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Punch Holder for Swaging Dies Set-Up sta 
Instructions, study blueprint, draw tools 10 
Layout to cut on Do-All and set-up 5 3.00 
Cut out 2 sides-- 34 x 3 3/8 in. -- Do-All at 7.0 each side 14.00 
Two sets for cutting at 0.50 each 1.00 
Cut out 2 sides for shank 3$ x 14 in.-- Do-All at 2.0 each : 4.00 
Two sets for cutting at 0.50 each 1.00 
Set-up lathe to face, turn and face shoulder 3 4.80 
Face to 2}-in. diam. across corners 1.4-in. length at we cS 

0.0072-in. feed and 80 sfm. -- 2 cuts at 2.0 each 4.09 
Two sets to face at 0.15 each 0.30 

: Turn 2$ to 1$ in. diam. x 1$ in. long at 0.0072-in. feed 

and 60 sfm. -- 10 cuts at 2.0 each 20.00 
Ten sets to turn at 0.15 each 1.50 
Square shoulder to 8}-in. diam, x 3 3/8 in. length at 

0.0072-in. feed and 80 sfm. -- 2 cuts at 12.5 each 25.09 

(Note -- use 6.0 in. diam. for calculation) 
Two sets to square shoulder at 0.35 0.76 
Fils diameter to fit holder 2.40 
Burr 2 edges - 8} in. and 2 edges -34.in. = 234 in. at 0.06 1.40 
Set-up to mill-- use special holder ot 
Mill slot - 3/4 x 1 3/4 x 8 1/4 in. long-- 4 in. cut- 

ter at 0.0072-in. feed and 3- sfm. - 8} in. / 1.56 

in. (cutter approach) = 9.81 in. Four cuts at 21.4 each $5.00 
Set for subsequent cuts = 3 at 0.55 each 1.65 
Handling time -- in and out of holder and true up 1.70 
Layout to drill and centerpunch 4 holes at 0.50 2.00 
Set up drill press 5 
Spot 4 holes at 0.30 each 1.20 
Drill 4 holes 3/8 x 7/8 in, deep at 0.80 each 3.20 
Locate to spot four and drill four -- 8 holes at 0.10 each 0.80 
Tap 4 holes +- 3/8 - 18 2 7/8 in. deep at 3.6 each 4.49 
Handling time for drill and tap 1.00 
Burr all edges and holes-- 18 edges at 0.06 each plus ‘ 

4 holes (both sides) at 0.10 each 1.88 
Total 38 196.53 or 

197 

















of Cut 


~ Present speed of foolroom milling machines 
“ High-438 rpm. 

3 Low - 294rpm. 

~ Present speed of toolroom engine lathes 

- High- 525 rpm. 
« Low= 425 rpm. 


MACHINING CHART—LATHES AND MILLING MACHINES 





Machine Feecs - 














THE MACHINING CHART, from which lathe and milling-machine standard times are 
set, is based on 70 unit-hour performance with a 5% tool-maintenance allowance, milling- 
machine speeds ranging from 294 to 438 rpm., and toolroom-lathe speeds from 425 to 525 rpm. 


normal day’s pay—in direct propor- 
tion to his effort. 

The plan was set up on the basis 
of units of work, a unit being the 
normal output of one man in 1 min. 
Normal production would then be 
60 units per hour, with a premium 
paid for output exceeding the nor- 
mal in any daily period. 


Times Based on Machines 


Before the plan was put into effect, 
standard data sheets covering prac- 
tically all toolroom operations were 
assembled from time studies of tool- 
makers working on actual jobs and 
from results of operations on trial 
pieces. Basing the data on what our 
machines and tools could do gave 
standards that were accurate for our 
shop, but not necessarily for any 
other. Standards should vary, just as 
shop facilities and products do. 

Developing the data sheets, ap- 
proximately fifty in number, re- 


quired practically the full time of 
two men for one year. Establishing 
accurate data cannot be done over- 
night—it costs money and time, but 
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trying to install an incentive plan 
without reliable standards brings 
about the same results as predicting 
production with a crystal ball or by 
reading tea leaves. 

The standards cover all types of 
machining, layout and handling op- 
erations encountered in toolroom 
work. Among these are standards for 
all kinds of machine tools used in 
our toolroom, for operations such as 
laying out and centerpunching holes 
and for handling values of work into 
and out of machines. Handling 
standards for a milling-machine op- 
eration, for example, would include 
unit allowances for brushing out the 
vise, collet or chuck, for loading, 
running the table in and out after 
the cut and unloading the work. If 
another cut were to be made, an ad- 
ditional allowance, in this case 0.55 
unit, would be given for setting the 
table to position by using the gradu- 
ated dials. 

Even for operations as simple and 
quick as indexing a dividing head, 
standards have been established. In- 
dexing 1/6 turn is allowed 0.13 unit, 





% turn 0.17 unit and % turn 0.21 
unit. 
Assembly operations, being so 


varied, have not been set up in 
standard data sheets, but are given 
unit allowances equal to 10% of the 
standard time for the related ma- 
chine work. While setting this allow- 
ance is arbitrary, experience has 
shuwn it to be reasonable, even 
allowing a contingency for unex- 
pected difficulties. Unusual condi- 
tions are given special consideration. 

As some tool maintenance is 
always necessary for any job, stand- 
ards have been given a 5 to 7% 
allowance to cover it. Likewise, an 
allowance for oiling and cleaning of 
machines has been added to setup 
and tear-down standard times. 


Applying Standard Times 


One requisite of a successful in- 
centive plan on toolroom work is a 
capable toolmaker trained to apply 
standard times on operations he lays 
out for each job because only a per- 
son who knows how to make the 
tools can do the layout. Setting of 
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INCENTIVES WORK 


standard times is not more-or-less 
automatic as in production work, 
because toolroom jobs are not nearly 
so repetitive. 

Except for occasional recurring 
jobs, practically every one may be 
considered individual, requiring it to 
be laid out in detail in separate 
operations, each of which is then 
timed from the data sheets. One 
standards man can lay out operations 
and set standard times for 15 to 20 
toolmakers on new work and up to 
30 when a large proportion is on 
repetitive work. 


How To Apply Standards 


The sample work sheet shows the 
operationing and applying of stand- 
ard times for a punch holder for 
swaging dies. A total of ten data 
sheets were required to time the job. 

A flat allowance of 10 units is 
made for instructions, studying the 
blueprint and drawing tools from 
the tool crib. Succeeding machine 
operations are timed from their re- 
spective data sheets. 

For example, after roughing the 
block on a Do-All saw and facing in 
a lathe, the shank of the punch 
holder is turned down from 2% to 
1% in. dia. over its length of 1% in. 
By assuming a 0.0072-in. feed and an 
80-sfpm. speed, the standard time 
can be selected from the “Machining 
Chart—Lathes and Milling Ma- 
chines.”’ 


ENGINE LATHE VALUES 





IN THE TOOLROOM TOO continued 


From a feed of 0.0072 in. (upper 
left of chart), a line is projected 
horizontally to 1.7 under length of 
cut, then vertically to 80 under sur- 
face speed, horizontally to the diame- 
ter of 2.1 in. (mean diameter in this 
case) and finally vertically down to 
2.0 as standard per cut. Ten cuts at 
2 units each allows 20 units for turn- 
ing of the shank. Timing all opera- 
tions, with setup and standard times 
separate, gives a total of 38 units 
for setup and 197 for actual opera- 
tions. 

Available data sheets cover nearly 
all cases. For the occasional non- 
standard operation, an estimate is 
made only if it is a small part of the 
total time. When an unusual job in 
the form of engineering or develop- 
ment work has many operations for 
which no standard times have been 
set, the job is not put on standards 
but treated as day work and paid 
at day rate. 

Ordinarily about 90% of our tool- 
room work is on standard, with an 
occasional week of 100%. At present, 
development and experimental work 
has brought it down to approxi- 
mately 70%. 


Does Toolroom Incentive Work? 


Our unqualified answer to that 
must be, “Yes.” Base rate for our 
toolmakers is kept as close as prac- 
tical to the area rate. But over and 
above the base rate, the incentive 





























DRILLING — MACHINE STEEL 
CAME 5) 5 | DEPTH OF HOLE 
HoLEn Zz is | 21 3/2 1G {10/1 | [13] 20! 24 | 2b 23] 3.0] 34] 40 
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For brass: Use 50% of machine-stee/ va/ves 
For tool steel: Ado! 25% /o machi'ne-stee/ values 


THE STANDARD TIME for lathe drilling of machine 
steel can be selected from this chart. For a %-in. 
hole, % in. deep, the standard is found to be 0.80 unit 
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pay has been averaging approxi- 
mately 35% more. 

But even with the increased pay 
to the toolmakers, the company has 
benefited by getting the work done 
quicker and more economically. The 
following comparisons on some 
repetitive jobs show clearly the pos- 
sibilities for improvement with the 
application of standard times. 

To make twelve taps required, 
before the incentive plan was in- 
stalled, 1,626 min. at a working rate 
of 36 units per hour, as compared to 
standard time of 978 units. 

Grinding angles on one hundred 
fifty 15° turning tools required, be- 
fore incentive, 1,602 min. at a work- 
ing rate of 18 units per hour, as com- 
pared to standard time of 476 units. 

To make twenty-four 0.255-in. 
mandrels required, before incentive, 
1,008 min. at a working rate of 27 
units per hour, as compared to stand- 
ard time of 458 units. 

Records show that a total of 134 
jobs before incentive required 421,- 
988 min. Compared to total standard 
times of 181,782 units, computed at 
a normal rate of 60 units per hour, 
past performance of the toolmakers 
for this group of jobs was 25.8 units 
per hour. 

These conditions have been cor- 
rected, the men are producing at 80 
to 90 units per hour with direct 
benefit to themselves, and the com- 
pany can tool new and recurring 
jobs with less overhead and capital 
expenditure. 


TAPPING a %-18 hole, % in. deep, 
requires 3.6 units, giving a total of 
14.4 for four holes, as shown on the 
work sheet. For work requiring 
holding in a vise, an additional 
handling time is allowed, according 
to weight of work 















Should the Foreman Help Buy? 


BY ROBERT J. SPENCE 


AS FOREMAN, I recently went to 
the production engineer and submit- 
ted a formal requisition for a new 
machine for my department. I ex- 
plained that the old machine was 
giving unsatisfactory service because 
it was worn out and requested a 
machine of the same make, but of a 
later model. The machine was one 
with whose operation my assistant 
and I were familiar, and several men 
in the department could operate it. 

Some weeks later a new machine 
arrived—entirely different in make, 
type, size and capacity from the one 
requested. It was a kind which 
neither I nor anyone in the depart- 
ment had ever seen before. 

Upset because I felt I had been 
slighted in the selection and had lost 
face in my department, I went to 
the production engineer and asked 
why I had been left out. He replied 
that in his experience the majority 
of foremen recommend a machine 
with which they themselves are fa- 
miliar, but buying new equipment 
goes beyond the mere honoring of 
foremen’s requisitions and includes 
things outside the foremen’s knowl- 
edge. 


Study New Machines 


Determined to find out what is in- 
volved in equipment selection, I 
studied the matter and found the 
question of equipment selection 
stands at the top in management’s 
aim to get maximum results in pro- 
duction with a minimum expendi- 
ture in effort, time and resources. 

This aim involves study and sys- 
tematic classification of the most re- 
cent, developments in design and 
efficiency of many machines. Man- 
agement must consider the problems 
of the newest cutting tools and the 
most effective tooling methods, go 
into the possibility of reaching satis- 
factory results by more intelligent 
use of present equipment, question 
the initial and carrying costs of a 
new machine in their relation to the 
profits to be expected from the work 
on hand, and know almost to a cer- 
tainty if the material in process or in 
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prospect will justify a purchase. 

These are ail major items of 
knowledge involving details such as: 
What is the quantity of work? What 
are the operations? What are the 
stipulated tolerances and quality of 
finish? What is the fixed time for 
completing the work? What about 
the incoming materials, their deliv- 
ery uate and quantity? Can needed 
accessories and devices from outside 
manufacturers be depended upon? 
What about the method of manufac- 
ture, as to hand tools, general pur- 


pose machinery,  single-purpose, 
semi-automatic or fully automatic 
machinery? 


The potential production with each 
of these methods must be determined 
and the unit cost by each method. In 
this unit cost must be embodied the 
labor cost, material cost, space cost, 
carrying cost, time element and de- 
gree of accuracy required. 

In my search for information, I 
came to learn that the production 
engineer’s staif had investigated my 
department, through the planning 
department, to see if my machines 
were producing to capacity; they 
had considered the running overtime 
of several of the machines; and they 
had gotten bids on the work from 
outside firms to see whether or not 
a purchase of a new machine was 
justified. 


Foremen Can Help 


The factors which enter into the 
purchase of a »:2w machine are many 
and much of the data is beyond reach 
of the foreman, but I came to the 
conclusion that there are certain 
things which a foreman can do to 
assist in the buying of equipment for 
his own department and which he 
should do if he wants to have a say 
as to what comes into his department. 

The foreman can establish con- 
vincing data which can be advanced 
with certainty in both recommend- 
ing or refusing new equipment. The 





chief element, and the one upon 
which he can place most reliance, is 
the certainty that his machines are 
being run to best advantage. Know- 
ing what the capacity of the depart- 
ment should be, and running it to 
that capacity, brings into play almost 
all the individual abilities of a fore- 
man, Most firms recognize such high 
ability and are ready to listen to the 
man who has it. 

To put himself into a more ad- 
vantageous position to speak for the 
type of machines he wants, and to be 
helpful to the firm in.so doing, the 
foreman can make it his business to 
learn just what the latest develop- 
ments are in the kind of machine he 
needs. He can read articles in cur- 
rent technical magazines, study their 
equipment advertisements, get ma- 
chine-tool catalogs, send sketches of 
work to machine-tool manufacturers 
to get production estimates on the 
work, and talk with local or district 
sales representatives. 

It should also be of help to the 
foreman to establish a basis for fur- 
nishing a close approximation to pro- 
duction costs, and other costs which 
are not so apparent, to make his ad- 
vice all the more authoritative. Us- 
ing his personal knowledge of pro- 
duction output, plus the production 
estimates he has obtained from out- 
side aids, plus information from the 
cost department on the method of 
quickly arriving at an estimate of 
costs, he will find that he can make 
as close an estimation of the unit 
cost as anyone. 

Naturally, final decision as to the 
purchase of new equipment rests 
with higher management, and the 
answer to buy or not to buy may be 
affected by reasons of markets, ship- 
ping facilities or competitive prices, 
all of which may be beyond the fore- 
man’s knowledge. But nevertheless, 
the foreman can and should put him- 
self in a position in which he can 
help in the selection of equipment. 
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“Say, Ed, when are you going to pick up some- 
body to take care of those new machines I’ve 
got coming? Here I’m about to get new ma- 
chinery in, and none of your men can get it 
running for me. What good is it, if your men 
can’t figure out what to do with it? Let’s hire 
somebody from outside who knows these ma- 
chines!” 

“Take it easy now, Al. That new stuff isn’t 
due to run for another ten days, and by that 
time our gang will be able to keep it going for 
you. I don’t like that crack about getting in an 
outsider, either. My men can handle anything 
that’ll run. They all served their apprenticeships 
here and were brought up right.” 

“Sometimes I think that you overdo that ap- 
prenticeship stuff, Ed. I know your men are all 
right, but it might be good for this place to get 
some new blood in once in a while. New ideas, 
some competition. For instance, these new 
screw machines need a man who.. .” 

“There you go again, always talking about new 
blood in the plant! Why, for 25 years, we’ve 
gotten by in good shape, trained all our own 
people, moved men up the line. Why upset 
something that’s been working just because 
you're afraid? Our boys have to work with 
what we've got. Doesn’t do us any good to get 
strangers to learn what we already know.” 

“Well, don’t take it so hard. You’d think we 
were trying to replace you. All I meant was to 
scout around once in a while to make sure we’re 


Should You Move Men Up Or In? 













not getting into a rut. Seems to me were build- 
ing a wall around ourselves, thinking that we 
are the only ones who know anything. Now, on 
those new screw machines, if we.. .” 
“Forget it, Al. You know as well as I do that 
floaters don’t help. And as soon as we let them 
start coming in, there’s no stopping them. Then 
what happens to our regulars? No sir, I’m all 
for developing our own people. We don’t have 
to hire any temporary experts to help us.” 
“You're hard to talk to, Ed, because you're 
afraid somebody is going to come in here and 
show us a few things we don’t know. Then 
we're going to start holing up in our shells again. 
The company needs new talent, new ideas all 
the time to keep ahead of the competition.” 
“You fellows who talk about new blood sure 
cover a lot of ground. Why don’t you stick to 
one thing and prove that? The only way to be 
real about this proposition is to admit that if you 
want something done, want to build up a good 
crew of men, you do it yourself with your own 
people. You wouldn’t like it so well here your- 
self if we didn’t.” 
“O.K., Ed, O.K. All I wanted to say was that 
if we’re not careful, we'll be losing out because 
we're afraid to look outside once in a while.” 





SHOULD A NEW PROBLEM be handled by men who are new too—men with special knowledge of 
that problem—or is it better to pick a trusted man and let him break in on the job? Your opinions and 
experience will interest others. Discussions of earlier topics appear on later pages. 
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Practical ldeas 








Direct-Reading Indicator Measures 


Concave Or Convex Radii 


DONALD CAMPBELL 
Cincinnati, Ohio 


Often there is occasion to find the 
radius or the degree of curvature 
of short circular arcs in many kinds 
of work. There are many geometri- 
cal ways of calculating this algebrai- 
cally from some known measurement, 
and of course, careful geometrical 
construction will also give the 
answer. 

Here is a simple instrument that 
doesn’t take long to make when pre- 
cision tools are available. The model 
shown has been designed to read 
directly the radii of arcs from 3 to 
12 in. radius with the greatest accu- 
racy at the low end of the scale. Be- 
tween 3 and 4 the graduations can be 
to 0.005 in. but between 11 and 12, 
they are only 0.05 in. apart. 

The instrument consists of a pro- 
tractor having about 120° included 


angle and carrying toolmaker’s but- 
tons or ball bearings at the vertex 
and at one end of its arc. Also at 
the vertex is a pair of pivoted arms 
or links which carry a third button 
at the same distance from the vertex 
as the other peripheral button. These 
arms can swing about 45° but be- 
cause of a magnifying action, the 
pointer has been adjusted to travel 
120°. When the instrument is placed 
along the inside of an arc, the three 
buttons all become tangent to that 
are and the radius of the arc is indi- 
cated directly. 

In addition to the obvious possi- 
bility of making the instrument in 
any size, any one unit, such as this 
one, can have its range greatly ex- 
tended by changing pointers and 
tierods. The 6-in. base line (2 3-in. 



























Simple mechanical construction from odds and ends makes possible the 
measurement of short arcs of widely differing radii without any regard for 
the center, which may very well be inaccessible or imaginary 
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Substitution of parts converts the basic 
instrument for many other jobs 


chords) seems about right for most 
machine-shop work and also for 
checking curves on maps and indus- 
trial plans, and in checking actual 
installations, such as curvature in 
pipelines, conveyor rails and dolly 
rails. Some surfaces may be concave 
but then others may be convex 
where the center is inaccessible en- 
tirely, as in the sketch above. 


Old Saws Make 
Crush-form Masters 
O. FREDERICK NELSON 





When standard radii have to be 
ground fairly often, and some form 
tool work is encountered or con- 
templated, ore easy solution is a set 
of master crush-rollers made from 
well-worn high-speed saws or mill- 
ing cutters. Instead of using brand- 
new grinding wheels, take some 
old ones that are worn to the point 
of scrap. 

With the grinding wheel mounted 
on its spindle and the master roll- 
er on a hand crank fixture fastened 
to the table, feed the master into 
the stationary wheel and turn the 
crank. 

This method can be applied to con- 
cave, convex, angles and steps that 
oecur in form grinding. 
Advantages are as follows: 


1. No re-dressing of wheel for 
each radius desired. 
2. Use of wheels that are con- 
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sidered to be fit only for scrapping. 

3. Elimination of wasteful re- 
dressing of good wheels for each 
new job that comes along. 

4. No lost time in dressing for re- 
grinds. 

5. Wheels can be crushed trom 
a master high-speed steel roller in a 
very short time. 

6. Accumulated stock of various 
masters and wheels saves time when 
a job must be repeated later. 

A temporary handle can be readily 
attached to the grinding fixture for 
turning crush roller. 

Grinding wheels of medium or fine 
grit are recommended for best re- 
sults. 

After completion of grinding op- 
eration wheel and crusher are tagged 
and stored for future use. 
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No.2 MI. shank? 


Steady, light pressure from the internal spring assures perfect drilling with 
the smallest drills 


Spring-Shank Chuck 
Gives Uniform Feed 


CHARLES KIDWELL 
Wichita, Kansas 
We have found that a telescoping 
long shank with a light compres- 
sion spring is a valuable aid in feed- 
ing small drills, taps and reamers 


when using the lathe tailstock chuck. 
The straight shank on the chuck 
itself is tubular, and has a slot run- 
ning along each side to engage a 
pin driven through the solid spindle 
mounted on the standard taper 
shank. A bayonet lock is added to 
hold the chuck “cocked” for chang- 
ing tools and adjusting the setup. 





Hex-Body Collet Chuck 


C. M. HUNTLEY 
Seattle, Washington 


Our repair and maintenance shop 
doesn’t have a milling machine, but 
occasionally we get jobs just a little 
beyond our regular capacity. 

One tool that has extended and 
improved our lathe milling facilities 


is a collet holder made from hexagon 
bar stock. Taking the standard lathe 
draw-in collets, it can lock and hold 





any work, permitting 60°-indexing 
for the full revolution. 

This idea originated when we had 
to make some special-thread taps, 
but it has since saved us many hours 
by making special cutters of various 
kinds in a very short time, and re- 
pairing or replacing parts that 
weren’t in stock and might have 
taken weeks to get. 

















Special milling cutters can be made 
with this collet holder and a standard 


lathe milling attachment. To index, 
turn the whole collet chuck 


















(Draw-in 
{Slee ve 


Construction of the chuck is simple: bore and taper the body to fit the 

lathe collets and make a shorter edition of the standard draw tube. 

Knurling and pin holes facilitates assembly. Aircraft part, top center, 
is an example of the emergency work performed with this fixture 


Hex. 
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Rubber Washer Cutter 


PAUL E. WASSER 
Kankakee, Ill. 


A job recently came into our shop 
which called for rubber washers of 
non-standard dimensions, so to prop- 
erly cornplete this job it was neces- 
sary for me to improvise a means of 
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Rotary cutting section makes cleaner 
washers than straight punching 


making these washers as they could 
not be procured. 

The washers had to be % in. thick 
with an outside diameter of 1 3/16 in. 
and a hole in the center 17/32 in. in 
diameter. 

The material I used for the tool 
was cold-rolled steel, 15% in. O. D., 
3 in. long. After turning, teeth were 
filed into the cutting edges with a 
small three-cornered file. 

This cutter can be made with 
dimensions to suit any job. It was 
not hardened but it could be for 
longer life. Approximately 1000 
washers have been cut and it still 
shows no sign of wear. 

Any good coolant may be applied 
to the surface of the rubber before 
cutting begins. In my case, brake 
fluid was used. 

In cutting washers of very soft 
rubber it would be necessary to 
clamp the rubber in the area sur- 
rounding the cutter to prevent twist- 
ing. This cutter works better than 
an ordinary punch and the finished 
product has a much cleaner edge. 
With hardening, this cutter could be 
used in cutting washers of slightly 
harder materials than rubber. 
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Deep Facer Dresses 
Valve Seats In Place 


MARTIN H. BALL 
Watervliet, N. Y. 

Here is a tool made for facing valve 
seats in deep chambers on a pump. 
The seats could not be removed 
without breaking them so it was de- 
cided to reface them in place, which 
was successfully done with this tool. 

The seats were already threaded 
in the center, so a bushing was made 
to screw into this hole to make a 
bearing for the tool pilot. The holder 
was made of a piece of cold-rolled 
shafting with a shank turned on its 
upper end to fit a drillpress spindle 
and bored on the lower end for a 
pin. A keyway was cut in the collar 
and also in the holder. With the cut- 
ter in place, the wedge was crowded 
in snug and the setscrew set up 
tight; this action brought the collar 
down firmly on the wedge and cut- 
ter, holding them firmly in place. 

The cutting end of the cutter was 
made curved sufficiently to make its 
bearing on the valve seat of as near 
equal area as possible at all points 
of rotation, thus easing it on and off 
the bridge walls and also giving it 
a drawing shear cut, which is one 
of the most successful ways of pre- 
venting chatter. The pin was made 
a separate piece instead of a part of 
the holder so that pins of other sizes 
and different cutters might be used 
for other jobs. The principle of the 
curved cutter can be adapted in 
many other instances. 


Adjusting Cranks — In using the 
swing stop on a Brown & Sharpe 
automatic it is always necessary to 
loosen the clamp screw and tap 
the arm over with a hammer to make 
an adjustment; most of the time 
this clamp sticks and when you do 
jar it loose, you have no control over 





Drilling and tapping the end of the 
swing stop permits a screw stop to be 
inserted, avoids difficult adjustment 


the distance you moved it. -I have 
taken the arm and drilled and 
tapped it and have added a nut for 
tightening and locking the screw. 
Now, when you wish to make an 
adjustment, all you do is loosen the 
nut and turn the screw whatever 
distance you may require. This has 
resulted in an easier way of making 
an adjustment and you can control 
it with ease. This increased our pro- 
duction 5% on #3 G. machines. 


Steve B. Lake, Jr., Bridgeport, Conn. 
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Indicating Disks—When the periph- 
ery is inaccessible for dial indicating 
because of chuck jaws or irregular 
outline, a floating center set between 
the desired center on the piece and 
the tailstock center will wobble and 
an indicator against the floating cen- 
ter will show the eccentricity. H. 
Landauer, Tampa, Florida. 
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Hints on Small Tools 
EARL R. GODDARD 


Radius Gage—Onto a *%-in. cut 
washer was brazed a disk of %-in. 
round cold-rolled steel, the faces 
smoothed, the size stamped, the 
washer chucked and bored to % in. 
and a quarter section cut out. This 
made a fairly good inside and out- 
side radius gage, especially useful 
for large or special radii. 





Eccentric Grinding—Grinding in 
some 14-in. diameter cast-iron rotary 
valve faces using this method proved 
to be very satisfactory. Previously, 
these seats had been ground with 
one seat rotated directly over the 
other one, This did not work as the 
faces ground faster at one point 
than another, resulting in faces that 
were not flat and leaked. Everything 
in the new setup has an eccentric 
motion and if the table is not too 
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close a fit, this grinding will actually 
turn the table. If it does not, the 
table should be turned by hand a 
little every few seconds. Medium 
emery paste was used. 











Pump Valve Spring Winders—Vari- 
ous shapes, styles and sizes of coil 
springs can be wound easily with 
arbors to cover the types and sizes 
used. Brass spring wire will wind 
close around diameter D and as a 
start, should be turned about the 
same size as the valve stud. The wire 
will spring open considerably on the 
last turn so the arbor angle should 
be at least 5° less than that of de- 
sired spring. 


Diamond. 











Diamond Holder—Here is a dressing 
tool equally adapted to high, and 
low, thin jobs. Knurled screws per- 
mit fast adjustments and the base 
will mount on magnetic or non-mag- 
netic tables. Its versatility will save 
time in hunting for special blocks 
or in traversing the wheel over long 
distances. Arnold F. Dyck, Port 
Credit, Ontario. 


Removing Dents — Dented and 
buckled sheet metal and pipe can be 
straightened as follows. A spot in 
the bulged metal is brought to a red 
heat which causes this spot to ex- 
pand. Then by means of a press or 
weights this spot should be put un- 
der pressure and the spot allowed to 
cool down. As the metal contracts 
there will be a tendency to draw the 
buckle out. W. E. Warner, Essex. 
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Magnetic Catch—Cabinets, drawers, 
etc. can easily be provided with the 
simplest and most reliable of catches 
by simply installing a small Alnico 
magnet behind the knob so it will 
match with a small piece of iron on 
the fixed part of the cabinet. These 
magnets have holding capacity about 
double their own weight when well 
designed. John Vasquez, Hartford, 
Conn. 
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Indicating Long Screws — When a 
distorted threaded shaft, such as a 
leadscrew, has to be straightened, 
the common practice of making a 
bushing whose OD and ID are con- 
centric, and slipping it over the 
threaded portion and indicating the 
bushing involves time and labor. 
This practice also contributes to the 
needless use of material as a separate 
bushing is required for each different 
diameter involved. A much simpler 
way is to lay a steel scale across the 
piece as shown, one end of the scale 
being supported by the ways of the 
lathe. By indicating on the free end 
of the scale, the untrueness of the 
piece is greatly magnified.—Makoto 
Kimura, Seattle, Wash. 


More Index Holes—Most index plates 
have room enough for an extra ring 
of holes right next to the sector arm 
circle whenever the standard com- 
bination proves inadequate. Joseph 
J. Urello, Bethlehem, Pa. 
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Air Cylinders Improve 
Milling Machine Fixture 


J. EARL SPELLMAN 
West Chester, Pennsylvania 


With the purchase of a large duplex 
milling machine, bought for the pur- 
pose of milling the top and bottom of 
our cylinder blocks at the same time, 
it was necessary to build a new ma- 
chining fixture. Having used small 
air clamps very successfully on 
smaller jigs and fixtures throughout 
the plant, it was decided to try and 
make our. new large fixture com- 
pletely automatic by the use of air 
clamping devices. 

After locating the block on foun- 
dry-ground targets, it was necessary 
to arrange our air clamps to insure 
positive clamping. By using small 
air clamps, with the proper leverage, 
we obtained holding strength of ap- 
proximately 8,000 lb. per clamp on a 
100-psi. line. 

One valve, with a bleeder, fur- 
nishes quick action clamping and 
unclamping and reduces manual 
time to the very minimum. An elec- 
tric air switch serves as a safety de- 
vice to stop the machine immediately 
in case anything should happen to 
the air supply before damaging 
work or machine. 

The new fixture and machine are 
making possible a 200% saving in 
time over old method of doing the 
job. 
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Overarm on turret tool rigidly aligns tool permitting accurate turning on 
long sleeves 


Guide Puts Accuracy Into 
Plastic Bushing Production 


DONALD A. BAKER 
Boonton, N. J. 


It is usually difficult to do accurate 
turning on light, hand screw ma- 
chines with the turret tools, unless 
roller or box tools are used, which 
do not depend on turret-rigidity and 
alignment. But box ‘tools can’t be 
used to turn thin-walled bushings, 
especially when the material is Lu- 
cite or similar, because the follower 
would tend to crush the tube. 

We solved this problem with a 
sort of a telescoping overarm brack- 
eted to the headstock. The Logan 
lathe had four holes tapped into the 


Clamping force of 8000 lb. was achieved on each end of the work casting 
using small, 100-psi. clamps and suitable leverages 
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headstock to hold a ball-bearing re- 
taining plate, so, using the top two 
of these we bolted on a cast iron 
bracket which had a %-in. guide 
hole directly above and parallel to 
the lathe spindle axis. The tool- 
holder was another casting with one 
end made to slide in the %-in. hole 
as the tool was fed along. The other 
end was press-fitted to a block 
bolted to the taper shank which fit- 
ted the turret. 

Tool infeed and adjustment is 
achieved with a large-headed screw 
which bears on the end of the tool- 
bit. 





Welded -up 
extension shoe 











Chuck Yokes—Maximum chucking 
diameter can be extended to the full 
swing of the lathe, if necessary, by 
welding up strap yokes to hook over 
the jaws. Beyond a certain diameter, 
chuck jaws extend too far from their 
scrolls for security, but the yokes not 
only put the jaws back where they 
get a full grip but also permit 
greater swing because the clamping 
finger is much thinner than the jaw 
step ordinarily used. M. L. Lowrey, 
Livermore, California. 
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Adjustable Centers Roll Drive 
Maintains Constant Surface Feed 


E. J. HILLS 
Rock Island, Quebec, Canada 


We had to make a 3-roll drive for a 
special machine. The center small 
diameter roll runs in fixed bearings, 
arranged to accommodate rolls of 
various diameters. The two outer 
rolls are arranged in sliding bearings 
and are pressed against the inner 
roll by hydraulic cylinders or other 
suitable means. 

All three rolls had to be geared 
together in such a way that the fol- 
lowing conditions could be met: 1) 
The surface speed of the rolls had 
to be the same or, in other words, 


] Large rools A and 
small roll C are 
maintained at same 
surface feed while 
center distance is 
varied to suit stock 


they had to run without slipping 
against each other. 2) The ratio of 
large roll diameter to center roll 
diameter had to be an integral mul- 
tiple. 3) The drive had to be smooth 
with a minimum of backlash. 4) The 
drive had to be positive at all times. 
5) The gears had to remain engaged 
while the outer rolls were moved 
away from the center, the movement 
being a maximum of % in. 6) Varia- 
tion of center distance between outer 
rolls, in order to simplify the design, 
had to be held within practical limits. 
7) Changing the setup to accommo- 
date center rolls having diameters 
ranging from 0.138 to 0.375 in. had to 
be provided for. It was desired to 
accomplish this easily and speedily. 

This solution was selected from a 


number of layouts as the one best 
meeting the requirements. Referring 
to the diagram, drive shaft S, at 
right angles to the rolls, is mounted 
in split bearings and is arranged so 
that worms W can be slipped off to 
be exchanged with similar ones of 
different leads. Between the worms 
is a screw gear G, driving the center 
roll. The worms engage worm 
wheels K, driving the outer rolls. 
The screw gears have a ratio of one 
to one while the worm gearing is 
easily changed and can be cut to any 
of the ratios desired. At the same 
time the center distance can be 
maintained. Of course this means 
non-standard pitches and _ special 
tools to cut the worms and worm 
gears but this was taken into con- 
sideration and found a justifiable 
expense in view of the advantages 
gained. The outer rolls can be moved 
in and out without disengaging the 
drive, the worms being made with 
sufficient face. 

As can be seen, the rolls can be 
geared to move at identical surface 
speeds, whether in contact or not. 
Thus they can accommodate material 
of varying thicknesses passing be- 
tween them. As an example, say the 
center roll has a diameter of 0.138 
in. while the diameter of the outer 
rolls was made 4.140 in., giving a 
ratio of 30:1. 
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(in addition to regular payment for 


all exclusive contributions published) 


An extra payment of $25 will be made for the best 
Practical Idea in each number of American Machinist. 
To avoid bias, the selection will be made by readers, a 
different group each time. 


Payment—$25 in addition to regular rates for the 
item as published, to be paid as soon as reader votes 
are received—usually three to four weeks after the 
date of the issue. The winner will also be announced 
in these pages as soon thereafter as practicable. 


Judges— A group of 200 American Machinist read- 
ers is asked to select preferred articles in each issue. 
The group is a true cross-section of all readers, and 
changes entirely each time. Their votes, in addition 
to guiding the editors, will hereafter select the best 
Practical Idea. If at any time their votes result 
in tie, $25 will be paid to each and every co-winner. 
The decision of the readers will be final in each case. 


Requirements—Only items in the Practical Ideas 
pages are eligible, and they must be submitted di- 
rectly by the originator. Do not worry about your 
shortcomings as a draftsman, photographer or author 
—every item will be edited in accordance with 
American Machinist standards and suitable illustra- 
tive or explanatory material added where needed. 
Readers will judge only the finished product — in 
terms of its usefulness to them. 


Who May Enter—Anyone may enter except em- 
ployees of the McGraw-Hill Publishing Co., Inc., and 
those of advertising agencies or departments. Suggest 
to your employees that they submit ideas. 


How to Enter—Send your entry to “Practical Ideas 
Editor,” American Machinist, 330 West 42nd St., New 
York 18, N. Y. 


Twenty-sixth Selection—D. E. McDonald’s V-Block for Thread Pitch 
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METALWORK IN G 


Allies Differ.on Levels of German Metalworking Output 


This first of two special reports on economic considerations facing 


metalworking industries in war-torn Germany indicates the scope 


of problems which must be ironed out by the Big Four before even 


equitable reparations can be agreed upon 


BY JOHN CHRISTIE, BERLIN BUREAU, McGRAW-HILL WORLD NEWS 


BERLIN—The condition of German 
machinery and metalworking indus- 
tries offers a perfect example of the 
economic chaos and uncertainty pre- 
vailing in the Reich. These industries 
generally have been operating far 
below limits imposed by the 1949 
level of industry plan. 

Production cannot be increased 
materially until Germany is treated 
as a single economic unit. Even 
though economic unification may be 
achieved as a result of decisions 
taken by the Council of Foreign 
Ministers at Moscow, it may take 
several years before the critical 
shortages in basic raw materials, 
electric power and skilled labor are 
overcome sufficiently to enable the 
metalworking industries to attain 
the present prescribed levels. 

The effect of reparations on these 
industries will be forthcoming only 
after several points are clarified at 
high levels. Reparations have had a 
negligible effect on the machinery 
and metalworking trades in the 
western zones thus far. The basic 
reason is that the U. S. and Britain 
have balked at removing productive 
capacity until the Russians and 
French decide to consider Germany 
as an economic whole. The Russians, 
on the other hand, have taken a 
relatively heavy toll of capital goods 
as reparations from these industries. 

The future course of reparations 
depends on a number of factors. 
Economic unification is of funda- 
mental importance because repara- 
tions must be considered in terms of 
traditional interdependence of the 
whole industrial system. To what 
extent, if any, the 1949 level-of-in- 
dustry plan may be revised is 
another controlling factor. Reports 
prepared for the Moscow Conference 
by the various four-power commit- 
tees, which have been wrestling with 
the problem of determining what 
productive capacity should be re- 
tained and what given up, indicate 
that the 1949 plan has a number of 
ambiguities and weaknesses. 

The Allied Control Authority it- 
self has power to revise the level of 


industry plan. Drastic or fundamen- 
tal revisions, however, wHl be 
influenced by the broad political 
decisions taken at Moscow and suc- 
ceeding conferences as to Germany’s 
future economic status generally. 

Adoption of a less-extreme defini- 
tion of what constitutes “war poten- 
tial,” for example, would result in 
many fundamental changes in the 
plan. Of more immediate concern is 
the demand Russia is prepared to 
make for reparations out of current 
production. Any agreement along 
these lines would force at least com- 
pensatory upward revision of the 
1949 levels affected. 

Readjustment and settlement of 
reparations and levels of industry 
cannot come at once. Both matters 
are too complex for quick solution. 
The best that can be hoped for is 
that the four powers will agree on a 
basis for resolving the many contro- 
versial issues involved over the next 
few years. 


Production Operations 


Limited output of iron and steel 
(See Ruhr production chart), attrib- 
uted in large measure to the coal 
shortage, has forced a quota basis 
on machinery and metalworking in- 
dustries in the western zones. Top 
priority has been given to repair of 
rolling stock and locomotives, pro- 
duction of mining and agricultural 
machinery, food-processing equip- 


ment, and a few other industries 
vital to Germany’s _ struggling 
economy. 


Under the circumstances, plants 
making precision, medical and opti- 
cal instruments and other equipment 
involving high expenditure of labor 
and low material needs have fared 
relatively well and have provided 
some much needed exports. 

As neighboring European countries 
progress in reconstruction, they re-~- 
veal their former dependence on 
German industry to an increasing 
extent. European manufacturers with 


German equipment are feeling the 
pinch of not being able to get re- 
placement parts. Thus far, shipment 
of spares to other countries generally 
has been limited to items in stock. 
Also, there is an increasing volume 
of queries as to the possibility of 
ordering new equipment. 

A number of large concerns in the 
Ruhr have on hand partially com- 
pleted domestic and foreign orders 
for industrial equipment which were 
placed before or during the war. The 
Demag works in Duisburg, for 
example, has 10 rolling mills in 
various stages of completion up to 
90%. The plant is now completing 
one of the orders destined for Italy. 
In many instances, raw materials 
for completing such orders in Ruhr 
factories are on hand but the re- 
quired power cannot be afforded or 
some other factor prevents inclusion 
in British military government’s 
production schedules. 


Promotion of Exports 


Meanwhile, the economic merger 
of the U. S. and British zones holds 
promise that more emphasis will be 
placed on promoting exports because 
the new partnership is founded on 
the common ‘need for relieving the 
taxpayers of both countries of the 
present heavy burden of German 
relief expenditures. More exports 
are urgently needed in the first 
instance to pay for critical imports 
required for pump-priming purposes. 

In keeping with the new export 
policy, the way has been paved for 
more businessmen to visit the com- 
bined zones. 

Production of most types of in- 
dustrial equipment is higher in the 
Soviet zone than in western Ger- 
many but a large part of it has been 
going for reparations. Although at 
the recent Leipzig Fair many eastern 
zone plants were authorized by the 
Soviet administration to make a bid 
for export business, delivery in most 
cases could not be promised under a 
year. Some plants had definite 
reparations commitments to com- 
plete first. All faced uncertainty as 
to availability of raw materials, 
which in any appreciable volume 
must come from western Germany. 

Present interzonal trade arrange- 
ments between east and west en- 
compass little more than the barter- 
ing of critical basic items, as for 
example coal and steel for potatoes 
and chemicals, etc. This means the 
highly interdependent metalworking 
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ANNUAL PRODUCTION QUOTAS COMPARED WITH ACTUAL 
1946 OUTPUT 


(Figures in Thousonds of Reichsmarks 1938) 
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Quotas Versus Output—Difficulty in getting German production anywhere near 

the quotas set is reflected in this chart. The Russians appear to be more suc- 

cessful in obtaining production than the British and Americans. A severe German 
winter was a major factor in limiting the production in all zones 


trades, particularly those located in 
the eastern zones, suffer from the 
restricted exchange of replacement 
parts for maintenance and of com- 
ponents for new production. 


Ball-Bearing Industry 


The ball-bearing industry offers an 
example of the complexity of Ger- 
many’s production problems. The 
1949 level of industry plan provides 
that the manufacture of ball and 
roller bearings shall be prohibited 
in Germany as soon as the country 
is in a position to meet requirements 
by importing. Until then, production 
for domestic needs only is permitted. 

Ninety percent of Germany’s out- 
put of bearings came from VKF and 
Kugelfischer, both located in the 
U. S. zone. VKF’s plants at Schwein- 
furt and Cannstatt accounted for 
58% of the production and Kugel- 
fischer at Schweinfurt for the other 
32%. 

VKF’s annual capacity in 1938 was 
41,400,000 bearings and production 
was 36,000,000. Average daily out- 
put was 120,000 bearings and the 
rated daily capacity was 138,000. 
Maximum present capacity with ex- 
isting plant facilities is estimated as 
follows: 

Daily output on one-shift basis 
Schweinfurt plant.. 35,000 bearings 


Cannstatt plant.... 15,000 . 
. Pg 04 50,000 m 


Daily output on two-shift basis 


118 


Schweinfurt plant.. 60,000 bearings 


Cannstatt plant.... 25,000 = 
| PRCGRRES SS “85,000 
Kugelfischer’s capacity was 16 


million bearings in 1938. Average 
daily production was 49,100 per day 
and the rated capacity was 53,000. 


Half of the plant has been shipped - 


to Russia as reparations. Remaining 
plant facilities, provisionally ear- 
marked for allocation among west- 
ern nations, have maximum capacity 
at present as follows: 14,400 bearings 
daily on a one-shift basis; 24,000 
bearings daily on a two-shift basis. 
Combined total capacity for all Ger- 
many in 1938 amounted to 58,071,000 
bearings. 

Total production in 1946 at the 
two plants was 13,283,000 bearings 
or 6,080 tons, representing 90% of 
the production for Germany. VKF 
made 8,140,856 bearings and Kugel- 
fischer’s output was 3,720,950 bear- 
ings. 

Electrical Equipment 

A large and important segment of 
the electrical industry has been en- 
gaged in primarily reconstructing its 
own production facilities. This has 
been particularly true in Berlin, 
where roughly 40% of the industry is 
concentrated and where the Russians 
took an exceptionally heavy repara- 
tions toll prior to four-power occu- 
pation of the city. AEG, Siemens, 
Telefunken and Lorenz were among 
the leading enterprises virtually 
stripped of productive capacity. 
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These firms have done a remark- 
able job of salvaging equipment and 
otherwise restoring their plants. 
Siemens-Hadske and Siemens- 
Schuckert, for example, are prepared 
to begin producing in modest volume 
a surprisingly wide range of indus- 
trial power and lighting equipment 
as soon as the coal situation im- 
proves. The two plants are now 
employing 10,000 each compared to 
a total of 50,000 before the war. 
Electrical concerns in the western 
zones likewise have had difficult 
problems to overcome in reestablish- 
ing their production facilities. The 
Robert Bosch and AEG plants at 
Stuttgart, for example, have had to 
retrieve and reinstall hundreds of 


. machines placed in wartime dispersal 


plants. 

Small electric motors, transform- 
ers and hand tools have dominated 
the limited amount of new produc- 
tion of industrial-type equipment. 
Work on heavy industrial power 
units has been limited principally to 
repair and maintenance. Shortage of 
insulation materials of all types is 
the chief handicap to the electrical 
goods industries aside from inade- 
quate coal and power. 


Reparations 


In the U. S. zone, half the Kugel- 
fischer ball-bearing plant at 
Schweinfurt has been dismantled 
and shipped to Russia. The other 
half of the plant is still operating 
under special provision of the 1949 
level of industry plan as explained 
previously. Kloeckner-Humboldt- 
Deutz, AG, of Oberusel, which made 
now prohibited large diesel engines 
such as were used in submarines, is 
another in the direct war potential 
category to be broken up. France and 
Belgium got the bulk of the 350 gen- 
eral purpose machines from this 
plant, while the remainder were 
divided among the United Kingdom, 
India, Albania, Luxembourg, Czech- 
oslovakia and Yugoslavia. 

Russia is giving to Poland the 
equipment being made available to 
her by the dismantling of the 
Fruehwald and Jaeger plant at Nur- 
emberg, which prewar made hard- 
ware, automotive parts, some 
conveyor and food processing equip- 
ment and steel cabinets. The plant 
was valued at 1,215,163 RM. From 
the breaking up of the Hensoldt 
optical instruments plant at Her- 
born, 240 general purpose machines 
were made available for reparations 
and ~were allocated 88% to the 
Netherlands, 9% to the U. S. and 3% 
to France. 

The great industrial Ruhr in the 
British zone thus far has yielded 
littie of its productive capacity to 
reparations. The biggest enterprises 
outside the direct war production 
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category have been the Krupp works 
at Borbeck, valued at 27,661,445 RM, 
and the Bandeiswaizerke rolling mill 
at Dinslaken, valued at 18,166,445 
RM, both of which have been allo- 
cated to Russia. 

Only two metalworking plants 
have been taken. One is Haniel and 
Lueg of Dusseldorf, which made a 
number of types of machinery in- 
cluding equipment for the oil indus- 
try. Its general purpose equipment 
has been divided among Australia, 
United Kingdom, Greece, Norway, 
Czechoslovakia and Yugoslavia. The 
other is  Kurbelwellenwerke, 
G.m.b.H., engine crankshaft plant at 
Glinde Reinbeck near Hamburg. Its 
machines have been allocated to 
France, Netherlands, Australia, Den- 
mark, United Kingdom, Czechoslo- 
vakia and Yugoslavia. 


Heavy Engineering Group 


Most mining machinery and equip- 
ment such as compressors, pneumatic 
tools, pumps, engines, etc., are in- 
cluded in the “heavy engineering” 
group. The level of this group was 
fixed in the 1949 level-of-industry 
plan at 31% of the 1938 production 
levels. It was ruled later that in cal- 
culating retained capacity, this group 
should be placed on a double shift. 
This has resulted in a majority of 
reputable firms, which have been 
the backbone of the mining ma- 
chinery and equipment industry for 
many years, being listed as surplus 
for reparations. To carry this out 
would make it clearly impossible to 
reach maximum output in coal min- 
ing as dictated in the plan. 

In the steam and hydro turbine 
section of the mechanical engineer- 
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Ball-bearing Production Hulved—This photo was taken in the remaining 

half of the Kugelfischer ball-bearing plant at Schweinfurt and-shows Germans 

turning out ball bearings in a restricted program. The other half of the plant 

was shipped to Russia as reparations. Ball and roller bearing production will 
be prohibited in Germany at a future date 


ing industry and in the electrical en- 
gineering industry, much weakened 
by removal of capital plant and 
equipment from leading works in 
Berlin, it is doubtful if sufficient ca- 
pacity exists to meet the heavy de- 
mands for repair and upkeep of the 
older power stations which are being 
retained in Germany and for replace- 
ment of German power plants 
installed in other countries, particu- 
larly in Europe. 

Many potential difficulties are at- 
tributable to the grouping of all 
mechanical and electrical engineer- 


Battery Separators — 
A workman is shown in 
the Bosch plant at Stutt- 
gart making lead sep- 
arators for batteries. 
Bosch had to retrieve 
hundreds of its ma- 
chines before it could 
resume operations. Rus- 
sians removed consider- 
able equipment 


ing industries under the classifica- 
tions: “heavy and light engineering” 
and “electrical engineering” and 
“heavy electrical plant.” For ex- 
ample, the British cite the fact 
“heavy mining machinery” is listed 
under the neading “heavy engineer- 
ing” but the plan carries no defini- 
tion of what constitutes “heavy min- 
ing machinery” ard makes no 
provision for “light mining ma- 
chinery.” 

Included in the total for “heavy 
engineering” (1,394 million Reich- 
marks) is the complete line of pneu- 
matic machinery from heavy com- 
pressors to light hand tools. The 
item “prime movers” includes 
engines of all sizes down to the 
smallest. Similarly meaningless is 
the item “light engineering” which 
actually includes excavating ma- 
chines used for open cast mining. 

Both American and British mem- 
bers have contended that levels have 
been set without proper considera- 
tion for replacement parts. They 
point out that listing of firms for 
retention has been made up on the 
theoretical basis of new production 
only. 

The prescribed retention level for 
machine-tool manufacturing capac- 
ity is cited in particular as not mak- 
ing adequate provision for German 
internal and export requirements of 
replacement parts. Americans cite 
the need for more adequate provi- 
sion for increased maintenance and 
equipment replacement in power 
plants which will be imposed by the 
proposed approximately 40% in- 
crease in the level for power-plant 
output in Germany. They also call 
attention to the need for “insuring 
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retention of sufficient sub-contract- 
ing capacities to support critical 
industries.” 

The French and Russians tend to 
feel that the means used to deter- 
mine necessary capacities have given 
a distorted picture of German indus- 
trial potential and that of a con- 
siderable amount of productive ca- 
pacity exists which has not been 
ascertained or taken into account. 


French Delegation Views 


The French delegation is of the 
opinion that, although certain levels 
may be considered insufficient, it 
must be maintained that the capaci- 
ties actually being retained are on 
the whole far in excess of those 
necessary to achieve the allocated 
levels. Although there are no actual 
official figures to lend support to this 
opinion, it is based on the following: 

1. The method of evaluating ca- 
pacities by the figures of production 
in reichsmarks has inherent in it a 
fundamental error, considering that 
even in 1938 it could not be assumed 
that production figures were an exact 
reflection of capacity. 

2. When retained capacities were 
established by the zones, in accord- 
ance with the prescribed method, it 
was impossible to obtain an exact 
idea of the equipment which the 
German manufacturers would be 
able to put into service again after 
repairing damages incurred. The 
number of machine tools put com- 
pletely out of action now proves to 
be extremely small. 

3. When the capacities were estab- 
lished, it is certain that there 
existed in German factories consider- 
able bottlenecks owing to the 
destruction, and it is doubtful 
whether the possibility of remedying 
these has been considered suffici- 
ently. 

4. A preliminary study of the re- 
ports of the Inter Allied Commis- 
sions. checking capacities seems to 
afford ample confirmation of these 
doubts, and in many branches of in- 
dustry the capacities when checked, 
were found to be vastly superior to 
the capacities estimated (electricity, 
transport, precision’ instruments in 
particular). 

5. The estimation of the capacities 
of factories making finished goods 
has certainly left out of account a 
very large number of sub-contract- 
ing factories which were very well 
developed in Germany, with the re- 
sult that there are discrepancies be- 
tween the latter and the factories 
manufacturing finished goods. 

6. There is no doubt that, apart 
from the industries which have not 
been studied and the small factories 
which have still to be considered, 
there is still equipment which has 
not been revealed. 
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In keeping with the French analy- 
sis of the situation is the Soviet 
observation: “There are consider- 
able differences between production 
capacity which existed in Germany 
according to the German official 
statistics and that which is now 
shown as the total of the capacity 
retained in Germany within the ap- 
proved level and the capacity to be 
declared surplus.” 


Plant Capacities in Error 


The Soviets contend that “the 
largest plants which have modern 
equipment and the best experience 
in war production are being retained 
within the approved level.” They 
claim that inspections by Inter 
Allied Commissions, made for the 
purpose of checking capacities listed 
for retention under the 1949 plan 
indicate that capacities of plants in 
western zones have been estimated 
and are from 30% to 100% in error. 

The method of evaluating capacity 
has been criticized equally as 
strongly by the British. “The method 
of assessing for reparations,” accord- 
ing to a committee report, “the pro- 
duction capacity of firms on the 
annual value of their sales may be 
quite misleading. Firms may pur- 
chase a high proportion of their as- 
semblies and parts and have a high 
sales output with very little capital 
equipment so that sales output of 
reparations value may have little 
connection.” The British have criti- 
cized introduction of double shift 
working to the heavy engineering 
and transportation industries for the 
purpose of calculating the number of 
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plants to be retained. They also state 
the belief that considerable duplica- 
tion of industrial returns has oc- 
curred in the German statistics on 
which the retained capacities are 
figured under the 1949 plan. For 
example, they point out that the 
value of an internal combustion 
engine might be reported in the in- 
ternal combustion engine Fach- 
gruppe statistics and again in the 
figures submitted by the hydraulic 
pump manufacturer to the pumps 
Fachgruppe. 

Although 1936 and 1938 output 
admittedly is a difficult yardstick to 
use in determining what productive 
capacity should be retained in a 
given industry, an alternative is not 
easy to devise. Using employment 
has been suggested, but few believe 
this would be a more accurate re- 
flection of productive capacity. 


One reason for the classifications 
such as heavy and light engineering 
being so ambiguous is that when the 
plan was being drawn up the U. S. 
and British tended to favor more 
liberal levels than the other two 
powers and considerable juggling 
and compromising was done to save 
certain elements of industry from 
too severe reduction. 


(Editor’s note: The second part of 
this special report on the German 
metalworking situation will be pre- 
sented in a forthcoming issue and 
will take up in detail specific indus- 
tries such as automobile, truck, agri- 
cultural machinery, and locomotives 
and rolling stock.) 
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11,000 Surplus Machine Tools Tagged 
For Military Reserves in Two Months 


WASHINGTON — In two months 
JANMAT (Joint Army-Navy Ma- 
chine Tools) has earmarked 11,000 
surplus machine tools for military 
reserve, and has allocated 5,000 of 
them to Army-Navy branches that 
have requested reserves. 

Still to be selected by JANMAT 
tagging teams are 26,000 tools for 
Air Forces; 12,500 for Army Ord- 
nance; 500 for Chemical Corps; 
26,000 for Navy BudAer; 1,200 for 
Navy Ordnance; 5,400 for Navy re- 
serve personnel training; 935 for 
Navy BuShips, all heavy types; 50 
for Office of Naval Research; 1,400 
for Navy Yards and Docks. 


Air Forces Acted Early 


Prior to the JANMAT program, 
which was set up in accordance with 
a directive from reconversion chief 
John Steelman last Nov. 9 to the 
Secretaries of War and Navy and 
War Assets, Air Forces had already 
earmarked 17,000 tools on its own 
recognisance, and Army Ordnance 
had tagged and stored 7;000, over 
and above the machines in use in 
its permanent manufacturing ar- 
senals and standby ordnance plants. 

The total JANMAT program (out- 
side of independent federal agency 
selections) probably will not add up 
to 80,000, as estimated by various 
sources. Program officials’ told 
AMERICAN MACHINIST the total will 
be nearer 70,000 pieces. 


Higher Stockpile Sought 


However, Army-Navy Munitions 
Board, which directs policy but not 
operations in the machine tool re- 
serve program, has sent Congress a 
letter urging authorization for a 
national stockpile of machine tools 
and other productive equipment, 
which might total 250,000 items. This 
stockpiling would be from remain- 
ing surplus after all channels of 
disposition of War Assets and De- 
fense Plant have been worked out. 
It would be administered by the 
Treasury. 

Legislation is also pending to give 
the services in JANMAT program 
title (in addition to custody) of 
DPC tools. The services do not need 
title to those tools selected from 
WAA surplus; they simply withdrew 
them from surplus. Army and Navy 


try not to ship selections more than 
500 miles to storage. 
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Critical Items Unavailable 


War Assets has a list of tools in 
short supply, which are not sup- 
posed to be tagged for reserve. The 
object is to make equipment avail- 
able for industry reconversion, es- 
pecially where veterans are involved. 

WAA, due to its scope and in- 
tricacy, cannot keep all of its in- 
voices up to date, whereas the mili- 
tary branches know exactly where 
all their stuff is. The services hesi- 
tate to sell their reserve machines as 
they paid $400 apiece for storage 
and transportation costs. 

There is a conflict of interest be- 
tween the JANMAT reserves and 
tool-buying public. This conflict 
hinges squarely on price. War 
Asset’s “fixed-price register” cate- 
gories are all bargains, and so are 
the Clayton formula items, because 
the latter prices are based on pre- 
war machine prices. 


More Regions to be Added 


JANMAT tagging teams, totaling 
about 100 men, each carrying the 
master list of the military require- 
ments, are working over JANMAT’s 
seven regions. These are Boston, 


si 


Exploded Auto—For display and 





New York, Philadelphia, Cleveland, 
Detroit, St. Louis, and Chicago. Six 
to eight more soon will be added. . 
Last December 4 the JANMAT 
control committee, with men from 
Navy, and from Army Ordnance, 
and from the Air Forces, was or- 
ganized, with Mr. A. H. Millbourn, 
of Army Ordnance, as vhairman. 
Tagging started Feb. 3, based on 
lists of requirements from 11 bu- 
reaus. By Feb. 18,951 tags had been 
turned in, and more batches of tags 
came in on March 4, March 11, 
March 25, and April 1, the high total 
being 1,834 on March 18. On March 
31, the committee got the signal to 
screen tools in plants declared sur- 
plus to WAA (most of which con- 
tain DPC tools, a few tools owned 
directly by Army or Navy) and the 
tagging rate will go still higher. 


Storage Considerations 


AAF is storing all its reserve tools 
under two roofs: the Glenn Martin- 
Nebraska plant at Omaha, and the 
Bell Marietta plant in Georgia. 
Ordnance is storing in 30 places. 
Processing for storage is a hard 
problem. AAF has one method, 
WAA has one, Ordnance another. 
Grease, oil, cocoons, dehumidification 
of “cans” and rooms, are being 
tried. Navy is even running the 
machines once a week. 





* 5 A 





training purposes, Studebaker has laid out 


and mounted all parts of the drive of an automobile chassis in correct relative 

position to show how an automobile works and how its components go together. 

A section of the 224 sq. ft. board is shown here with parts drawn in three 
directions from the block and mounted in transparent brackets 
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No Slackening in Metalworking 


Metalworking production stays at 
an all-time peak for peacetime, 
despite the slackening of operations 
in soft goods. Aside from machine 
tools, sales of which have been 
sluggish, demand for machinery and 
for all kinds of capital goods made 
in metalworking shops shows no 
signs of recession from previous high 
levels. In many lines, such as tur- 
bines, motors, textile machinery, 
woodworking machinery and house- 
hold appliances, backlogs remain 
huge despite record production. 
Though workers are being laid off 
in some industries, the supply of 
men in metalworking is not exces- 
sive and shortages are still reported 
here and there. 


Copper Is Tightest Material 


Coppe: is the tightest of all ma- 
terials. Chances are slim that the 
supply will ease the remainder of 
this year. Demand in this country 
for 1947 is estimated at 1,500,000 
tons, whereas production domestic- 
ally will not be more than 1,000,000 
tons, if that much, and imports are 
not likely to exceed 300,000 tons. 
Thus a deficit of 200,000 tons is in 
prospect. 

Lead, zinc, glass and lumber are 
among the materials which are more 
easily obtainable now than they 


were a few months ago. Aluminum 
still continues to give trouble. Elec- 
trical industry is using considerable 
amount of aluminum as substitute 
for copper in wire. 


Steel Continues Critical 


Steel is as critical as ever. This 
is especially true of flat-rolled prod- 
ucts. For one thing, consumption of 
cold-rolled steel is so high that 
users who normally specify hot- 
rolled stock are experiencing diffi- 
culty in getting what they need. 
Some fabricators, in fact, complain 
that new capacity being installed 
this year in flat-rolled items is 
mostly in cold-rolled and will not 
help to relieve the pressure in hot- 
rolled products. 

Some structural steel users say 
that they cannot get required ton- 
nages to meet schedules. Structural 
and pipe mills are booked far into 
the future. Only softness in prices 
has been in waiving of extras, 
despite Washington’s desire for a 
general reduction. Black market 
transactions appear to be lessening. 
Swapping of steel for motors and 
for other items continues in some 
cases. 


Machine Tool Outlook Mixed 


There is considerable cleavage of 
opinion in the machine tool industry 






regarding the outlook. Some builders 
are hard hit by the disinclination 
of many important buyers to place 
orders and to postpone major pur- 
chases into the indeterminate future. 
The result of the general decline in 
machine tool demand has been the 
ability in several standard tool items 
to secure machines out of stock for 
the first time in eight years. A cer- 
tain segment of the machine tool 
industry is relativély optimistic 
about the volume of business ahead 
particularly from the automotive 
field, which has been uncommonly 
quiet for months. Export orders still 
are below expectations, with most 
sales consisting of single machines 
or two or three machines each. A 
limited amount of business has come 
out of Latin America lately, with 
European countries buying at a fair 
rate. 


Car Assemblies High 


Automotive production is holding 
up high. There appears no reason to 
doubt that assemblies will stay up 
around 100,000 units a week in- 
definitely. Some retail price resist- 
ance is being encountered in the 
higher-price brackets and among 
certain independent car lines, where 
models for quick delivery are avail- 
able. There is no sign of a general 
trend in the automotive field toward 
lower price levels although this pic- 
ture might change. 

Employment in 69 aviation plants 
—airframes, engines, propellers, 
parts—is expected to rise to 250,000 
by midyear, from 222,280 on January 
1. A drop of 50% is anticipated, on 
the other hand, early in 1948. 
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Iron and Steel Used 1 in n Typical Turret Lathe 


The turret lathe, a machine tool 
widely used by the American metal- 
working industry, contains more 
than 2000 parts. An analysis of 
the quantities of iron and steel 
purchased to produce an overage 
turret lathe, according to a large 
manufacturer, is listed at lower 
right hand corner. The difference 
between the purchased weight of 
the steel and the finished weight 
of the lathe represents one of the 
sources of market scrap to be used 
by steel mokers. 


HEADSTOCK GEARS ............. 
ALLOY STEEL FORGINGS 


HEADSTOCK SHAFTS........... 








.. ALLOY STEEL BARS 





GUARDS, HOUSINGS........... 
CARBON STEEL SHEET 


CARBON STEEL PLATE 


PREPARED BY AMERICAN IRON AND STEEL INSTITUTE 








..CARBON STEEL FORGINGS 





IRON AND STEEL REQUIREMENTS 


Cast iron 4200 Ibs. 
Sheet steel 583 Ibs. 
Carbon bars 1100 Ibs. 
Alley bers 1150 Ibs. 
Steel plate 150 Ibs. 
Steel forgings carbon 410 Ibs. 
Steel forgings — alloy 260 Ibs. 
Malleable and steel castings __203 Ibs. 

TOTAL 8056 Ibs. 


in,addition to the above, iron and steel are used 
in motor and controls, ball and roller bearings, 
pumps and clutches. The average finished weight 
of one of these machines is about 5500 Ibs. 
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Farm Machinery Makers Anticipate 
Best Production Year in History 


CHICAGO — Unless labor troubles 
upset the apple cart, farm machinery 
makers will have their biggest pro- 
duction year in history this year, 
even larger than the wartime peak 
of $1 billion in 1944. Both J. I. Case 
and Allis-Chalmers are picking up 
rapidly after the ending of their 
strikes, and both will be producing 
at capacity soon. International Har- 
vester’s output is running at the 
highest peacetime rate in the com- 
pany’s history, and labor efficiency 
is improving. 

The farm market for machines is 
continuing active in most lines, 
although there has been a slight 
slackening in demand for dairy 
equipment. Nevertheless, even milk- 
ing machines and cream separators 
are selling quickly. And manufac- 
turers point out that items that bulk 
largest on production schedules— 
tractors, combines, hay balers and 
corn pickers—are items for which 
the backlog of demand is largest. 
The products that are near a balance 
with demand are mostly the smaller, 
less expensive ones. 


Full Output Set for May 


J. I. Case expects to be in full 
production early in May. The com- 
pany has had a difficult time in 
resuming production because the 
shutdown was so long. However, ma- 
chinery was maintained in good con- 
dition, and the chief problem is to 
reschedule output to clear the plant 
of many partly completed products 
on which work stopped when the 
strike began. 

The chief difficulty Allis-Chalmers 
has faced since the strike ended has 
been the tight labor market in Mil- 
waukee. Before the Allis strike 
started a year ago, the company had 
11,500 production workers at the 
West Allis works. When full produc- 
tion operations were resumed after 
the strike, the company got back 
only 7,200 workers. Allis expects, 
however, many others to return 
after giving notice to temporary em- 
ployers. Meanwhile Allis is conduct- 
ing a lively recruiting campaign. 


Heavy Equipment Pushed 


Allis’ industrial machinery divi- 
sion is concentrating on the produc- 
tion of heavy equipment—such as’ 
cement, lumber and flour mill ma- 
chines—because the manufacture of 
these lines was especially delayed 
by the strike. In the period when a 
partial force was working, output 
was concentrated on smaller units 
because of the unbalanced produc- 
tion force. 
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Another new plant that will add 
its output to that of the other farm 
equipment facilities this year is the 
John Deere tractor plant in Dubuque, 
Iowa. 
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ABNORMAL DEPRECIATION 
RECOGNIZED BY TAX COURT 


WASHINGTON—As both users 
and sellers of depreciable ma- 
chinery, the metalworking indus- 
try is interested in allowances 
for accelerated depreciation for 
tax purposes. Thus far the Bureau 
of Internal Revenue has denied 
all claims for accelerated depreci- 
ation on a plant-wide basis. 

In rare cases the bureau has 
made a larger allowance for de- 
preciation on certain machines 
where the taxpayer has shown 
Conclusively that life of machines 
was shortened by intensified use. 
In no instance has the bureau 
granted larger allowance in claims 
based solely on statistics showing 
increased hours, multi-shift op- 
eration, and inexperienced opera- 
tors. 

But the Tax Court, a special 
court of appeal from decisions of 
the bureau, in recent memoran- 
dum opinions on three cases, has 
recognized validity of abnormal 
depreciation because of intensi- 
fied use; has accepted over-all 
statistics as evidence of intensive 
use; has accepted company and 
outside expert testimony on de- 
preciation; may allow accelerated 
depreciation on all productive 
facilities in a plant. The court is 
more liberal than the commission. 
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Record Steel Output Threatened 
By Coal, Price Developments 


PITTSBURGH — Two unexpected 
developments have served to place 
the entire steel industry on edge 
and unless resolved within a rela- 
tively short time can affect pro- 
foundly the supply situation over 
the balance of this year. 

The crisis in respect to prices and 
that which developed in coal were 
unforeseen. It had been expected 
that the April hurdle would be the 
labor negotiations with the United 
Steelworkers whose working con- 
tract is due to expire April 30. 

The leading steel producer has 
attempted to quiet discussions of 
prices by stating such a matter can- 
not be considered prior to a new 
labor agreement with the USW. 


Price Issue Overshadowed 


Pressure from outside the indus- 
try has kept the price matter alive 
buf it has been subordinated more 
recently to the developments in coal. 
Should the nation retain a belief 
that a price cut in steel is possible, 
demand can soften. 

On the other hand, if the coal 
developments continue in a situa- 
tion where a return to an economy 
of scarcity is indicated, supply can 
be whittled down to a point where 
there can be a return to the extreme 
tight conditions of 1946. 

With the first wave of publicity 
in respect to the possibility of a 
price cut, there were some cancella- 
tions of orders. Not enough to dis- 
turb the bullish attitude which long 
has existed in the sales departments 
of steel companies, but the very fact 
that some consumers could afford to 
cancel some orders indicated that 
there could be a reasonably fast 
change in the steel picture to one 
of swifter deliveries. 


meme 





Electronics Park—General Electric's Electronics Department is now completing 

construction of Electronics Park near Syracuse, N. Y., where receivers, trans- 

mitters and specialty products will be made. Park consists of 155 acres, of 
which 30 acres will be under roof. Maximum employment will be 5,000 
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Growing Signs of Labor Discontent 
May Be Offset Through Compromises 


NEW YORK—Management’s hopes 
for a strike-free year have received 
a rough jolt. Dark clouds gathering 
on the labor relations horizon 
threaten a stormy period ahead. 
They may blow over—but they may 
not. 

> Strike idleness during the first 
quarter of 1947 showed a sharp de- 
cline from the corresponding period 
last year. Work stoppages during 
February numbered only 290 nation- 
ally, and involved 90,000 workers 
with a loss of 1,225,000 man-days of 
production. In February, 1946, the 
big steel, electrical, auto, and other 
industrial plant strikes caused a 
production loss eighteen times that 
serious. 

> Bureau of Labor Statistics figures 
showed also that the number of 
walkouts in progress—most of them 
minor ones—were off 37% for the 
quarter. 


Strike Notices Filed 


But BLS and other federal labor 
agencies had tempering notes in 
their announcements of the quarter’s 
labor peace record: As March ended, 
strike notices were being filed with 
the U. S. Dept. of Labor at a rate 
of 20 each day, and there was a list 
of 1,740 strike notices on file with 
the department—15% more than at 
the same time last year. 
> While it’s true that the strike 
notice has become a union weapon 


to be used to spur lagging collective 
bargaining—hence is a routine mat- 
ter now—it’s also a fact that it can 
point to trouble ahead. 

» As a resvIt, many labor observers 
have been interpreting growing signs 
of labor discontent over bargaining 
processes with soberness, some pes- 
simism. ; 


Reasons for Upheaval 


Two things contributed to the early 
April break in the armed truce in 
labor relations: 

(1) Strikes by the independent 
National’ Federation of Telephone 
Workers and John L. Lewis’ United 
Mine Workers (AFL) made point- 
less any further restraint by CIO 
industrial unions. The damage has 
been done; Congress had been 
spurred into action on labor legisla- 
tion of a type which cooler-headed 
labor leaders had sought to avoid. 

(2) Tightly reined bargaining— 
which stressed continued production 
—had failed to show any progress 
for most industrial unions. Rank- 
and-file dissatisfaction was being 
voiced openly. Top leaders were at 
the point where they either had to 
show results, or take a tougher atti- 
tude toward employers. 

The latter of these was reflected 
in a significant series of develop- 
ments. CIO’s Farm Equipment Work- 


ers filed a strike notice against In- . 


ternational Harvester, charging com- 


New Sales Approach—Bryant Machinery & Engineering has new Chicago sales 
room where customers can see machine tools in actual operation. Here Henry 
B. Cleereman (right) and A. G. Bryant (left) are showing Tell Berna of National 
Machine Tool Builders Association (center) new Cleereman jig borers and 
upright drills at meeting attended by 100 distributors and their representatives 
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WAGE DEMANDS 
IN KEY INDUSTRIES 


NEW YORK—Contract demands 
from unions in key industries give 
a clear indication now about 
what labor’s 1947 wage demands 
really amount to. Final settle- 
ments will not be at demand fig- 
ures, but what unions ask is an 
important starting place for bar- 
gaining. Major demands include: 
Automotive 
Electrical Mfg.....25¢-30¢ an hr. 
Steel Probably 18¢ 
Railroads 
Nonferrous Metals 
White Collar $10-$15 a week 
(30%) 

Many settlements already have 
been made on a “down payment” 
basis. Electrical agreements have 
averaged 10¢ an hour. Automo- 
bile manufacturers have been 
able to settle for 10¢ to 15¢ hourly 
raises, subject to upward revi- 
sion. 

Guaranteed annual wages, por- 
tal-pay clauses, and kealth and 
welfare fund provisions are major 
union demand. All are poten- 
tially costly for employers. It’s 
probable, however, that they will 
be—in large measure—bargained 
away this year. Unions are lay- 
ing groundwork for future cam- 
paigns, more than making a prime 
issue of these so-called “fringe” 
demands this year. 

No such question exists on the 
matter of wages: The only doubt 
is about how much pay will in- 
crease this year. 











pany responsibility for “complete 
collapse” of contract negotiations. 
The bellwether United Steelworkers 
of America, CIO President Philip 
Murray’s own union, called its ex- 
ecutive board and national wage 
committee into a meeting to discuss 
strike plans. The CIO’s United Auto- 
mobile, Aircraft & Agricultural Im- 
plements Workers and United Elec- 
trical, Radio & Machine Workers 
increased pressure on employers for 
a quick and favorable settlement of 
contract demands. 


Steel Bargaining ‘Bitter’ 


In the steel industry, the union 
complained that more than two 
months of bargaining had resulted in 
no agreements whatever. While, on 
the surface, parties maintained a 
friendly attitude; beneath, both 
agreed that negotiating sessions have 
been the bitterest fought so far. 
Even such minor proposals as one 
for a strengthened rehiring rule for 
veterans resulted in protracted de- 
bate, and ultimate deadlock. 
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Auto Payrolls Increase 


Employment in the Detroit and 
Michigan plants seems to be on the 
upgrade, after the dip at the turn 
of the year. Freehand estimates are 
that Detroit factories have added 
some 20,000 workers since the start 
of January. Schedules are lengthen- 
ing, too—in February the average 
work-week was 38.8 hours. 

» Average weekly earnings in Febru- 
ary, therefore climbed to $55.92 in 
Wayne County. The General Motors 
annual report, incidentally, shows 
the average indicated annual pay for 
hourly rate employees stood at 
$2,992 in the last 1946 quarter. 
>From tool and die shops, whose 
employment totals seem to be tem- 
porarily stabilized at a level slightly 
in excess of the early part of this 
year, comes indication that today’s 
average skilled man earns $1.96 per 
hour. The semi-skilled and mainte- 
nance average is $1.328. Both these 
rates are slightly higher than pre- 
vailed a year ago. 


Automotive Tooling Signs 


There are some growing signs that 

there may be z: bit more automotive 
tooling for 1948 models than was 
heretofore expected. The reason lies 
in timing. 
> When comparatively little tooling 
began to appear in February and 
March, the indicated conclusion was 
that changes would be much more 
modest than had been expected. 
Now it appears that some companies 
are thinking of introducing their 
1948 models perhaps as late as 
December, rather than in August 
or September. This obviously juggles 
the makeready timetable: tool and 
die orders which would normally be 
placed in the early months of the 
year need not go into the shops 
before May or June. Some such are 
likely to turn up ahead. 
» A few companies are having prob- 
lems obtaining enough skilled help 
to get work ready for tooling release. 
One speaks of a sharp scarcity of 
modelers. Pattern-makers are being 
sought in almost daily advertise- 
ments. 


Tooling Costs Cause Concern 


What goes for parts, goes, of course, 
for tooling. Top officials of one of 
the largest companies described 
themselves as “horrified” by today’s 
tooling costs, as compared with their 
prewar budgets. This particular con- 
cern feels its tooling bill has grown 
so large that annual model changes 
may no longer be justifiable. 
> Boiler plate required for die bases 
is becoming very hard to get, and 
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Detroit shops are scouring their steel 
sources for it. Particularly in demand 
are angle iron shapes. Some mills 
which formerly supplied such items 
before the war discontinued them 
during the war years, and this has 
considerably reduced the supply in 
this area. 


Sheet Steel Demand Intense 


Sheet steel, of course, continues 
exceedingly scarce. One estimate is 
that the automobile companies would 
take 20% to 25% more sheet than 
they are now getting. The demand 
is so intense that there are instances 
on record where companies have 
substituted cold rolled for much 
more inexpensive hot rolled for 
various specifications when they 
found themselves able to obtain the 
former. 

» Some orders are being booked for 
third quarter delivery, which means 
partly for 1948 model requirements. 
Insistence on those promises, even 
this far ahead, is as pressing as for 
current wants. 

>Some stamping plants are finding 
sheets so hard to obtain that they 
have been driven to the expedience 
of sorting scrap piles of other com- 
panies, and buying odd sizes which 
can fit their small parts output. 
There seems to be quite a business of 
this sort going on. Reports tell that 
one Detroit company has made a 
business of gathering up odds and 
ends of usable scrap and selling 
them in bundles for stamping use, 
at high and fancy prices. 





Spring Fords—Typical of the new Fords 
passenger business coupe available in ten new colors. Among the numerous 


exterior and interior styling changes are 
heavier bumper guards, sturdier doors and lowered fender moldings 



















































FATHER OF MASS PRODUCTION 


Henry Ford’s death early this 
month closed the career of a man 
whose industrial contributions to 
American progress will long 
stand as living memorials to his 
wisdom, initiative and achieve- 
ment. He was the founder of 
modern American mass-produc- 
tion methods, and his Model T 
automobile was responsible for 
profound changes in the Ameri- 
can way of life. He exercised the 
economic philosophly of continued 
cutting of the price of the prod- 
uct as improved methods of pro- 
duction made it possible. His 
fathering of belt conveyor system 
and assembly line changed pro- 
duction techniques and made him 
one of the world’s richest men. 
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CHICAGO—More than 1,200 Ib. of 
aluminum will be used in the rear- 
engined Tucker Torpedo, which will 
have a curb weight of about 2,700 
lb., according to Preston Tucker, 
president, Tucker Corporation, who 
discussed the new automobile at a 
meeting of the Chicago Production 
Conference. Engine cylinder cast- 
ings, wheels and disk brakes all will 
be aluminum. Chassis and body will 
be steel. The company expects to 
have 25 to 30 hand-built models 
ready for display about June 1, and 
plans to start assembly lines the 
first week of July. Mr. Tucker said 
that present plans call for the as- 
sembly of 200 cars in July and 2,200 
in August. 


Design in Final Stage 


It is expected that in final plans, 
now being reviewed for design sim- 
p'ification, the car’s wheelbase will 
be 128 in. Independent suspension 
will be used for all four wheels, as 
will disk brakes having four times 
greater braking area than now used 
on conventional cars. Brakes are 
air-cooled and self-draining. No in- 
strument panel will be used. In its 
place will be a 3-in. thick pad of 
sponge rubber. Speedometer will 
be mounted on the hood in place 
of the conventional radiator orna- 
ment, and the gasoline gage will be 
mounted near the door at the 
driver’s left. instruments 


No other 
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Rear-engined Tucker Car Expected 
To Hit Assembly Lines by July 1 


will be used. Instead, a flashing red 
light ‘will indicate when engine con- 
ditions are not satisfactory. 


Liquid-cooled Engine 


The six-cylinder opposed engine 
fires on all six throws, has low pres- 
sure (600-psi.) solid fuel injection, 
uses poppet valves in cylinder heads, 
and has a 24-volt ultra high-fre- 
quency ignition system. Engine is 
liquid-cooled in a cooled system; 
will not operate if oil pressure drops 
to a danger point; and is expected to 
have a compression ratio of about 
8-to-1. Cylinder bores will be 
sprayed with Ampco bronze before 
final precision boring. The engine 
is mounted on its side crosswise of 
the car, and drives to the rear wheels 
through separate torque converters, 
gear boxes and universal joints. 

Rubber torsion springs will be 
used in all four wheel suspensions. 
Tires will be 13 x 7.00, a size Mr. 
Tucker expects to become popular 
in the near future. 


Freight Car Shortage Plagues 
Chicago Metalworking Firms 


CHICAGO—Although it is receiving 
less publicity lately, the shortage of 
freight cars is growing worse and is 
hampering the operations of many 
metalworking firms in the Chicago 
area. 


Welding Without 
Fluxes—A metal arc 
welding unit, de- 
signed by Aluminum 
Co. of America’s 
welding section engi- 
neers, for welding 
aluminum electrical 
conductors during con- 
struction and assembly 
operations, employs ar- 
gon gas, inert to both 
electrodes and alumi- 
num, to eliminate flux- 
ing and cleaning op- 
erations. The unit is 
mounted on a road-type 
trailer for more easily 
moving it between the 
sites of plants under 
construction 
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Car loadings in the first quarter 
of this year were the largest since 
1930, but there are fewer freight 
cars in use than there were 17 years 
ago. Traffic experts of Chicago man- 
ufacturing firms say that their 
troubles with freight will get worse 
before they get better. 

Meanwhile car builders are step- 
ping up their output. Pullman- 
Standard’s production rate of freight 
cars is double that of the 1946 aver- 
age, and the Michigan City, Ind., 
plant is turning out 39 cars a day. 
The plant has a backlog of 9,100 
freight cars. The plant will soon 
start on a run of 6,000 cars built to 
Pullman’s new standard specifica- 
tions. 


Regional Industrial Development 
Bill Reintroduced by Sen. Flanders 


WASHINGTON — The Commerce 
Dept. has found a Republican spon- 
sor for its pet postwar program of 
helping out regional development of 
under-industrialized areas. The 
sponsor is freshman Sen. Ralph E. 
Flanders, Vermont machine tool 
manufacturer, a moving spirit in the 
Committee for Economic Develop- 
ment, and a long time member of the 
Commerce Department’s Business 
Advisory Council. 

Flanders has re-introduced last 
year’s Democratic Bailey-Hayes bill 
authorizing a $5 million program of 
technical help and advice to local 
planning and development groups. 
Of the money, $3 million would go 
to Commerce and $1 million each to 
the Labor and Agriculture Depts. 


10,000 Visitors View Exhibits 
At Engineering Progress Show 


PHILADELPHIA — An Engineering 
Progress Show, believed to be the 
first of its kind, was held here April 
5 to 13. Sponsored by The Engi- 
neers’ Club of Philadelphia in co- 
operation with Franklin Institute, 
the 22 exhibits in Franklin Hall at- 
tracted an estimated 10,000 visitors. 

Organized by the junior members 
of the club, the show was designed 
to highlight new engineering de- 
velopments in industry. Greatest in- 
terest was shown in the pilot model 
EDVAC computing machine devel- 
oped by the University of Pennsyl- 
vania for the Ordnance Department. 
The computer will add a column of 
2,000,000 ten digit numbers in 64 sec. 

Among other interesting displays 
was the model 9.5A aviation gas tur- 
bine built for the Navy by Westing- 
house Electric Corp. Weighing 160 
lb., the turbine develops a thrust of 
275 lb. (equal to 275 hp. at 375 mph.) 
with a fuel consumption of 70 gal. 
per hr. 
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SURPLUS DOLLAR RETURN DROPS...ODT STUDIES STEEL 
NEEDS FOR FREIGHT CARS... TOKEN PRICE CUTS SOUGHT 








WAA Demise Brews Batile 

A typical Washington battle of 
bureaus is brewing over liquidation 
of War Assets Administration. Ad- 
ministrator Littlejohn wants to 
clean his shelves of war surplus by 
the end of 1948, and turn the residue 
over to an old-line government 
agency or department. 

But some agencies, which declared 
surplus items, will regard them- 
selves as claimants-and want it back 
again—especially if by that time 
they’ve had a thorough economy 
treatment by Congress. WAA says it 
has sold $16 billion worth of goods, 
has $13 billion still to go. A year 
ago, the government registered a 
45¢ return on the dollar; rate is 
down now to 37¢ and will go lower. 


Imported Germans Opposed 


Some American scientists are an- 
noyed at an Army attempt to place a 
number of German scientists in uni- 
versity and industrial jobs here. The 
Army has already “picked” the 
Germans’ brains, but wanted to keep 
them around for further reference. 
The Americans resent the job com- 
petition and some don’t like work- 
ing alongside former Nazis. 

There’s no quarrel with working 
Germans on rockets, at which their 
skill is superlative, but brows are 
raised at their employment on radar, 
a field in which the U. S. far out- 
classed Germany. Imported Germans 
are being kept off atomic projects. 


Wallace Melody Lingers 


Opposition has been raised to the 
way Henry Wallace split up the 
Bureau of Foreign and Domestic 
Commerce into five pieces: econom- 
ics, domestic commerce, international 
trade, small business, and field serv- 
ices. Some Congress committeemen 
say it is uneconomical and may in- 
sist that “the business man’s sec- 
tion of the Commerce Dep’t.” become 
a single unit again. Other major 
Commerce divisions, like Bureau of 
Standards, Patents, and Census, 
would be left as is. If the change 
is made it would wipe out the last 
traces of Wallace in the federal gov- 
ernment. 


Steel for Freight Cars 


In an effort to boost freight car 
production to 10,000 per month, 
manufacturers called for 171,000 
tons of steel monthly, or 17.1 tons 
per car. The steel industry commit- 
tee, working with Office of Defense 
Transportation, said that was too 
much and offered 15.1 tons per car. 

Meanwhile ODT is trying to de- 
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termine actual tonnage required per 
car. Output of cars in March fell 
to 3,000 from estimated 3,400, but 
producers are hoping to make 5,000 
this month. ODT tells AMERICAN 
MAcHINIST the industry has been 
building 8,000 cars per month, in- 
cluding export to France, and be- 
lieves it can reach the 10,000 mark 
by July. 


Ship Committee Nears End 


Disintegration of the Shipbuilding 
Stabilization Committee, established 
in 1942 to regulate shipbuilding 
wages, is in prospect. Its life was 
intended for the duration of the 
emergency declared by the late 
F.D.R. in 1939, which still exists. 

Chairman E. A. McMillan has 
been unable to raise a quorum of six 
industry representatives to consider 
the 1946 wage review. Another effort 
was being made to convene the 
committee before, or shortly after, 
the Pacific Coast Zone meeting set 
for May 12. 

When the committee meets, the 
question of dissolving the committee 
will take precedence over that of 
conducting wage review. CIO, AFL, 
and independent union representa- 
tives will push for dissolution. 
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Administration’s Price Crusade 


Steel, chemicals and other basic 
commodities are being pushed hard- 
est in the Administration’s attempt 
to talk prices down. The President 
has twice hit at high prices from the 
high pulpit of his press conference. 
Particularly, he is after steel, key to 
the entire economy. 

Industries that claim they can’t 
cut are urged to announce they 
would like to, and make a few token 
reductions to show good faith. And 
finally, those who can’t or won’t cut 
are asked to pledge no increases this 
year—after the example of Worth- 
ington Pump and Gillette Razor. The 
campaign is not a mere general ap- 
peal; Administration bigwigs ac- 
tually tackle individual industrialists 
they know best in an effort to gain 
cooperation in cutting prices. 


Military Quiet Explained 


Very little is heard on military 
projects because (1) old ones are 
now in the continuous state as the 
fiscal year nears its close, with new 
projects awaiting July; (2) agencies 
are so busy fighting budget cuts 
they haven’t time to ballyhoo their 
works. 
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Largest West Coast Gear—180!/, in. in diameter, this gear which is believed 

to be the largest one piece gear of its type ever made on the west coast, is 

shown being cut on machine specially designed and built by Western Gear 

Works, Engineers, Seattle. Spur gear is one of set of four, complete with 

pinions, for use on huge cement kilns. Gear has 160 teeth, 3!/2 in. circular 
pitch and 14 in. face 
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Engineers Inspect German Machines 
For Possible Production Advantages 


FRANKFORD ARSENAL — Engi- 
neers and production men are study- 
ing the German machine tools and 
inspection equipment on display 
here until May 2 to see if there are 
ideas or methods which can be 
adapted for use in this country. The 
exhibit includes 15 machines and is 
sponsored jointly by the Office of 
Technical Services of the Dept. of 
Commerce, Ordnance Dept., NMTBA, 
and Army Ordnance-Assn. 

Most of the machines are now 
operating but they will not be given 
exhaustive tests until after the ex- 
hibit closes. 

Some of the machines do not show 
marked difference from American 
design—this is especially true of 
such standard machines as cylindri- 
cal grinders and engine lathes. Most 
are of compact design and main- 
tenance appears to be difficult. 


Boring with Mirrors 


A center of interest is the Lindner 
jig borer, Model M, Type NR 15, 
which has an optical system to pro- 
vide setting to 0.001 mm. Two mir- 
rored cylinders are etched with a 
screw thread of 2-mm. pitch. One 
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is mounted in the table for longi- 
tudinal and one for transverse move- 
ment. Light beam reflected from 
cylinder is viewed by telescope. 

In operation the mirrored cylinder 
is rotated until one of the threads 
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Bore under inspection 


Top: Plastic cylinder is drawn over yoke to produce thin strips. 
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Bottom: 


Image of bore is projected on screen for visual inspection 


is aligned with the cross hairs of 
the telescope. The cylinder is then 
rotated to show the desired amount 
of table travel. Rotation of the cyl- 
inder is measured directly in 0.01- 
mm. increments of thread position 
and by vernier to 0.001 mm. The 
table is then moved until the thread 
again is aligned with the cross hairs 
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Cooling 417s are plowed up* 












Finned aluminum radiator tubes are made from coiled strip. First pair of form- 
ing rolls slightly forms nine grooves. Reciprocating head with two single- 
point tools cuts and turns up two rows of fins on each stroke. Strip advances 
during return stroke of head. Three sets of forming rolls finish grooves and 
trip actuates power shear which cuts off desired length. Strip is formed with 
eight banks of fins, folded at the center and presumably seam welded at the 
joint. Sketch at bottom shows radiator section made from six banks of fins 
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of the telescope and the desired 
travel has been obtained. 

Another machine with an optical 
system is the Ultra projection form 
grinding machine, Model PFS. The 
image of the work and grinding 
wheel are thrown on a comparator 
screen during grinding. Two large 
handwheels to control grinding- 
wheel travel are mounted in front 
of the screen. 

Two telescopes which focus indi- 
vidually give a choice of about 16 to 
1 or 64 to 1 magnification. Limited tc 
small work, the grinding head oscil- 
lates at a fixed rate of speed through 
a distance of about 1% in. 


Plastic Sheet Stretched 


An unusual attachment for a plas- 
tic extrusion press is a yoke mounted 
in the end of the extrusion die over 
which the extruded plastic cylinder 
is stretched. A blast of air cools the 
plastic where it contacts the rollers 
in the yoke to prevent rupture. The 
remaining section is stretched about 
35% as it is pulled over the yoke, 
producing thinner and wider strips. 
The section in contact with the 
rollers is trimmed off leaving two 
continuous strips which pass through 
tension rolls (to provide the force 
needed to pull the plastic over the 
yoke) and are wound on reels. 

A device for visual inspection of 
bores in diesel injection pumps pro- 
jects a reflected image cf the surface 
on a screen. Light is transmitted 
through a lucite bar inserted in the 
cylinder to a polished steel cone 
from which it is reflected to the 
bore, to the other polished conical 
surface and from there through a 
lens to the screen. As the lucite bar 
is moved through the bore the entire 
interior surface can be studied. 
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Southern California Industrialists 
Optimistic Over Production Outlook 


LOS ANGELES — Industrialists in 
southern California are looking for- 
ward with more optimism today than 
at any time in recent years. Most 
business leaders still anticipate a re- 
cession, signs of which may already 
be apparent but not recognized, but 
practically all forecast many years 
of continuing prosperity following a 
slight leveling-off period. 

Among developments which later 
may be recognized as more signifi- 
cant than now considered was the 
lay-off, during the latter part of 
March, of about 400 employees at the 
Los Angeles Studebaker assembly 
plant due to a shortage of parts and 
equipment. The paradox of an auto- 
mobile assembly plant, flooded with 
orders, closing down for lack of 
parts and other equipment while 
other plants—the Lincoln-Mercury 
plant at Maywood, the Chevrolet 
plant at Van Nuys—were straining 
to get their lines rolling had a sober- 
ing effect. 

Additional Work Sough? 

Also significant is the fact that 
during March local firtns advertised 
for additional work of the following 
natures: automatic screw machining; 
wire and sheet metal fabrication; 
turret and engine lathing; enamel- 
ing; steel forming; butt and flash 
welding, and some types of work on 
plastics. 

While admitting that the much- 
discussed set-back may possibly 
occur, business leaders here con- 
tinue to predict that southern Cali- 
fornia’s well-balanced economy will 
enable it to weather a _ recession 
much better than other areas. 
Although this area’s economic struc- 
ture is less diversified than formerly, 
a good balance has been maintained 
between the durable goods indus- 
tries, which employ 60% of the in- 
dustrial production workers, and the 
non-durable goods industries, em- 
ploying 40%. 

Double Prewar Employment 

Factory employment here has 
fallen from its wartime high of 
457,000, representing 51% of Cali- 
fornia’s production workers, to about 
250,000, a figure still double such 
employment in prewar years and 
representing 53% of the state’s pro- 
duction workers. 

Wages paid to production workers 
in Los Angeles county rose from 71¢ 
an hour average in 1939 to a war- 
time peak of $1.24 in December, 
1944, and to $1.36 an hour in Janu- 
ary, 1947. The last figure is 90% 
higher than the prewar average and 
10% higher than the wartime peak. 
Average weekly earnings now are 
$53.30 for a 39.2-hour week, against 
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$27.62 for a 1939 38.7-hour week and 
$57.55 for a 46.2-hour week at the 
war-time peak. 


Industrial Progress Noted 


Looking forward to a continuing 
industrial growth in southern Cali- 
fornia, business leaders point out 
that this area now has passed the 
following areas, which formerly ex- 
ceeded it in the number of produc- 
tion workers on factory payrolls: 
Providence-Fall River-New Bedford; 
Cleveland; Bridgeport-New Haven- 
Waterbury, and St. Louis. Industrial- 
ists here claim a tie with Pittsburgh 
for sixth place in the list of indus- 
trial centers, with New York, Chi- 
cago, Detroit, Philadelphia and Bos- 
ton heading the list. 

In February, 21 new factories and 
the expansion of 30 existing ones 
were announced, representing an in- 
vestment of $5,298,500. The new 
plants will provide employment for 
525, while the expansions, which 
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account for $4,270,500 of the total, 
will make jobs for 1,243 others. To 
the end of February, this year’s 
total is $11,861,500, to be spent for 
97 new or expanded factories which 
will provide 4,543 new jobs. The 
cost of the 38 new factories an- 
nounced this year amounts. to 
$3,465,000. 


Payroll Index in Chicago Reported 
At Highest Level in 18 Months 


CHICAGO—In Chicago, the latest 
report of the Association of Com- 
merce and Industry shows that busi- 
ness is continuing at high levels. 
The index of employment is at the 
highest point in 18 months, and the 
payroll index is at the highest point 
in two years. Contracts for con- 
struction of new manufacturing 
facilities are also climbing in number 
ana in dollar value. 

The increase in Chicago manufac- 
turing activity compared with pre- 
war is most marked in the rise in 
payrolls, Taking the average from 
1935 to 1939 as 100, at present the 
payroll index is 286. 


Local Union Loses Bargaining Rights 
In Demanding Basic Steel Wage Rate 


WASHINGTON — Insistence by a 
local union of the United Steel- 
workers, CIO, that it receive the 
same 18%¢ wage increase granted 
by U. S. Steel Corp. last year has 
cost it bargaining rights at the small 
United Welding Co. plant at Middle- 
town, O. 

Backed by a recent National Labor 
Relations Board decision, the com- 
pany, engaged in the manufacture 
and welding of machine parts, has 
signed a contract with the United 
Welding Independent Union as the 
exclusive bargaining agent of some 
150 production workers. The com- 
pany granted a 9¢ hourly raise when 
the contract was signed, in addition 
to 5¢ when the work-week was cut 
to 40 hrs. 


CIO Out in Cold 


These same workers got a 10¢ in- 
crease a year ago when they re- 
turned to work in defiance of the 
CIO mandate to hold out for the 
18%¢ pattern increase. 

As things now stand, the CIO is 
out in the cold. It has asked NLRB 
for a rehearing of the dismissal of 
the CIO union’s charges of unfair 
labor practices against United Weld- 
ing. The way it has been acting, 
NLRB can be expected to stick to 
its finding that the company did not 
undercut the striking CIO union 
when a majority of the employees 


accepted the 10¢ offer and returned 
to work. The company had written 
to all strikers advising them of its 
inability to meet the industry-wide 
demand. . 

A provision of the Taft Bill con- 
sidered by the Senate Labor Com- 
mittee would make it an unfair labor 
practice for an international union 
to insist that its local unions hold 
out for a particular wage settlement. 
If enacted, this would prevent the 
CIO Steel Workers from repeating 
last year’s performance, in which the 
policy committee insisted that all 
employers, including the smallest 
steel fabricator, had to meet the 
1814¢ wage increase paid by the 
basic steel industry or suffer a 
strike. 


Taft Interprets Issue 


Sen. Robert A. Taft of Ohio, Labor 
Committee chairman, said he under- 
stood that members of six locals of 
the United Steelworkers withdrew 
from the International Union in Ohio 
over last year’s wage issue, and that 
they were without bargaining rights. 

Taft’s proposal would call for 
NLRB certification of local unions, 
rather than internationals, with the 
international officers retaining the 
right only to guide and advise the 
locals. National officials however, 
could not prevent local unions from 
accepting any contract terms they 
wished. 


129 








. NEW S 


O F METALWO 


Aircraft Developments Continue 
On Lean Technical Research Diet 


Unless Congress comes through 
with money for military airplanes, 
the aircraft industry will live on a 
lean research diet for a long time. 

Helicopters are making sound, un- 
spectacular progress for special uses 
and for short run services; simplifi- 
cation and efficiency are steadily 
improving. 

For years light plane makers have 
shunned technical development aid 
from Civil Aeronautics Administra- 
tion, fearing government participa- 
tion in the industry. Now manufac- 
turers are in money pinch and are 
ready to accept CAA help in im- 
proving plane utility, but they may 
be too late—Congress is putting 
economy squeeze on CAA. However, 
in. an effort to cut costs, Aircraft 
Industries Association is starting a 
light plane parts standardization 
program. First on the list are bat- 
teries, wheels, brakes, axles and 
standard engine crank shafts which 
could take several propeller makes, 
instead of the usual one. 


Noise Abatement Sought 


Multi-bladed, smaller diameter 
propellers, having less tip speed and 
making less noise, are being devel- 
oped by manufacturers and by 
National Advisory Committee for 
Aeronautics. The long delayed im- 
provement is now being pushed to 
meet growing community nuisance 
charges against private flying. 

Both Wright Aeronautical and 
Pratt & Whitney are setting up long- 


term turbojet development  pro- 
grams, in an effort to capture jet 
leadership, now held by General 
Electric and Westinghouse, for the 
aircraft industry. 


Seek to Overcome Icing 


Strong tendency to icing in axial 
flow turbojets may be overcome by 
inertia separation (sharp bend in air 
intake which frozen globuies cannot 
follow) and by introduction of warm 
air just before intake air reaches 
the compressor. 

Increasingly important as aircraft 
speeds exceed 400 mph. is the 
smoothness of skin contour for 
laminar flow. The British begin at 
the rolling mill with a_ surface 
tolerance of 0.003 in. per 3 in. of 
flatness, put the skin in the jig and 
build to it, resulting in a contour 
over entire 90 ft. span which is 
smooth within 0.002 in. in 2 in. for 
55% of the chord from the leading 
edge. 


Surplus Inventory Figure Revises 
Attitude of Cleveland Dealers 


CLEVELAND—A much more opti- 
mistic feeling prevailed among ma- 
chine tool builders, dealers, and the 
ranks of the members of the National 
Machine Tool Builders Association 
in Cleveland when WAA inventory 
figures as of Feb. 28 for surplus 
machine tools showed just about 
half the number in surplus than the 
industry had been led to believe. 





Navy Transport Helicopter—The Navy’s XHRP-1 or “Rescuer” is the first suc- 

cessful tandem rotor helicopter. Built at Piasecki Helicopter Plont, Sharon Hill, 

Pa., the machine is powered by a 600 hp. Pratt & Whitney engine, and will 

cruise at over 100 mph. with a load of over one ton. 400 cu. ft. of space ‘is 

available for cargo or passengers. Powerful lift forces at each end of the 
fuselage eliminate serious balance problems 
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According to a report released 
this month, machine tools with an 
original cost of $567,098,000 were in 
surplus as of Feb. 28, as opposed to 
a billion dollars as expressed by 
some representatives. Tell Berna, 
General Manager of the Machine 
Tool Builders Association, says this 
still does not give the true picture, 
since a large portion of these tools, 
numbering about 190,000, are 
specials and cannot, even under ex- 
treme conditions, find their way 
back for ordinary use in industry. 

With about 8,000 machine tools 
tagged to be placed in reserve for a 
possible national emergency, the 
program which called for more than 
100,000 tools to be placed in reserve 
is far behind its quota. The more 
optimistic of those within the ma- 
chine tool industry see a chance for 
thousands of those tools now in sur- 
plus to disappear quickly from the 
market and find their way into such 
a reserve. 


Restricted Hot-metal Supplies 
Cause Scrap Market to Fluctuate 


PITTSBURGH — Scrap which had 
been softening as a result of com- 
pany inactivity ia the market is once 
again in a state of flux due to re- 
stricted hot-metal supplies. If the 
amourt of scrap in the melt is in- 
creased at the open hearths, the 
improved position in respect to scrap 
could be dissipated. 

Steel interests here believe the in- 
crease in the available supply of 
sheets will be so small as to con- 
tinue tight conditions for several 
more months. 

New Plate Business Poor 

Plate and shape mills are going 
to be heavily obligated for freight 
car equipment and this will tighten 
an already tight situation over the 
near term. New plate business is 
po~r because there is no chance to 
schedule it soon. Much the same 
applies to shapes. 


150 U. S. Firms to Exhibit 
At Paris Trade Fair, May 10-26 


PARIS—The United States will be 
represented at this year’s Paris Trade 
Fair, to be held May 10-26, by more 
than 150 firms. Many American ma- 
chine tool companies are expected to 
have exhibits. Some 15 European 
countries have lined up for repre- 
sentation at this year’s Foire de 
Paris. Ten countries have their own 


separate national stands—dAustria, 
Belgium, Czechoslovakia, Denmark, 
Finland, Italy, Poland, Sweden, 
Switzerland and Yugoslavia. To 


meet the advance requests of ex- 
hibitors, the fair ground at the Porte 
de Versailles has been increased to 
125 acres. 
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J. A. Raterman 


Wendell E. Whipp 


Wendell E. Whipp, president of 
Monarch Machine Tool Co. since 
1931, has been elected chairman of 
the board, succeeding the late F. P. 
Thedieck, Jerome A. Raterman, for- 
merly executive vice president has 
been named president. Mr. Whipp 
joined Monarch in 1912 as general 
manager. In the ensuing years he 
built the company from a handful of 
employees to its present eminent 
position. He has served the industry 
over many years, including a term 
as president of the National Ma- 
chine Tool Builders Asscciation. Mr. 
Raterman came to Monarch in 1917 
as a lathe operator. During the next 
10 years he progressed through 
almost every job in the shop. and 
office. In 1937 he was elected a vice 
oresident and in 1943, treasurer. A 
rear later he became executive vice 
resident and treasurer. 


E. Halsey Brister has been ap- 
pointed sales manager of Bay State 
Abrasive Products Co., Westboro, 
Mass., to succeed the late Arthur G. 
Green. Mr. Brister has been with 
Bay State since 1944 as quality con- 
trol manager and was associated 
with Norton Co., Worcester, Mass., 
for 13 years. 


Frederick W. McIntyre, Jr., vice 
president, and Charles H. Carswell, 
treasurer of the Universal Winding 
Machine Co., Providence, R. I., have 
been elected directors of the Reed- 
Prentice Corp., Worcester, Mass. 


Morse Twist Drill Co. has in- 
creased the size of its board of di- 
rectors and added three new mem- 
bers: Lloyd H. Stanton, treasurer; 
Morton J. Rainey, general sales 
manager who has been associated 
with Morse since 1920; and Anthony 
J. Snyder, works manager, who 
joined Morse in 1913. 


Harvey D. Miller has been elected 
president of the McKay Machine 
Co., Youngstown, Ohio, succeeding 
Ambrose J. Wardle, president of the 
firm for 25 years who has now be- 
come chairman of the board. 


American Machinist + April 24, 1947 


James J. Russell has been elected 
president of Revere Copper and 
Brass, Inc., to succeed C. Donald 
Dallas, who is now chairman of the 
board. Mr. Russell was formerly 
treasurer, secretary, vice president 
and director of the firm. 


Harry Toulmin, Jr., president and 
board chairman of Hydraulic Press 
Manufacturing Co. and Industrial 
Metal Protectives, Inc., has been 
elected chairman of the board of the 
Tucker Corp. 


Dr. Glenn T. Seaborg, co-discov- 
erer of plutonium, has been named 
consultant in nucleonics to the Gen- 
eral Electric Research Laboratory, 
Schenectady, N. Y. 


Waldemar Naujoks has been 
elected president of the Bison Forge 
Co., Inc., Buffalo, N. Y. He was for- 
merly chief engineer of The Steel 
Improvement & Forge Co., Cleve- 
land. 





Cc. W. Dalzell Albert E. Zeisel 


C. W. Dalzell has been named 
chief engineer of the Franklin Trans- 
former Manufacturing Co., Minne- 
apolis, Minn., succeeding the late 
R. L. Anderson. 


Albert E. Zeisel has been ap- 
pointed vice president in charge of 
sales of the Eutectic Welding Al- 
loys Corp., New York City. 


Elmer Schneider has been elected 
to the newly created position of 
vice president and director of en- 
gineering of Wheelco Instrument 
Co., Chicago. Joseph A. Reinhardt 
has been named plant manager of 
the firm. 


Edwin E. Potter has been elected 
vice president in charge of the com- 
mercial aspects of General Electric 
Co’s. relations with customers, with 
headquarters in New York City. 
Also, William H. Milton, Jr., for- 
merly assistant general manager of 
the Chemical Dept., has been elected 
a commercial vice president. 


William J. 
Eberlein, general 
sales manager, 
has been elected 
a vice president 
in charge of 
sales of the 
Greenfield Tap 
& Die Corp., 
Greenfield, Mass. 
Mr. Eberlein has 
been associated 
with the firm for 
over 30 years 
having served as 
field manager, 
assistant to the sales manager and 
finally sales manager since 1943. 





W. J. Eberlein 


James Gerity, Jr., chairman of the 
board of the Gerity-Michigan Die 
Casting Co., has become president 
and general manager of the com- 
pany. He succeeds Louis W. Blau- 
man, who has resigned as president 
and director. E. Martin Tallberg re- 
signed at the same time as vice 
president and director, while Charles 
R. Shanks, formerly vice president 
in charge of the Adrian division, has 
become executive vice president 
and assistant general manager. Wil- 
liam N. Schnell has resigned as di- 
rector, but will continue as vice 
president. 


W. E. Curran has been named 
general manager of Rheem Manu- 
facturing Co., San Francisco. He is 
also a vice president and director 
and will continue to make his head- 
quarters in New York. 


H. M. Hammond, former general 
sales manager, and P. S. Dickey, for- 
mer chief engineer, have been pro- 
moted to vice presidents of the 
Bailey Meter Co., Cleveland. 


Herman L. Moekle, vice president 
in charge of finance of the Ford 
Motor Co., recently retired. He 
joined Ford in 1913 and formerly 
served in various positions including 
.nose of secretary, assistant treas- 
urer and director. 


Robert C. Enos, a director of the 
E. W. Bliss Co., Detroit, has been 
elected chairman of the board to 
succeed D. S. Harder, resigned. 


George D. Behlan has been named 
production manager and chief engi- 
neer of the Bradford Machine Tool 
Co., Cincinnati. 


E. N. Goddard, founder of God- 
dard & Goddard Co., Detroit, has 
retired as president of. the com- 
pany, but will continue as chairman 
of the board. He has been succeeded 
as president by E. A. Goddard, for- 
mer vice president and general man- 
ager, and L. H. Goddard has been 
elected a vice president. 


George J. Read has been named 
general manager of Chelsea Prod- 
ucts, Inc., Irvington, N. J. 
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BUSINESS ITEMS 





Sheffield Corp., Dayton, Ohio, has 
purchased the Murchey Machine & 
Tool Co., Detroit. The Detroit firm 
has been in business over 40 years 
and active management of the busi- 
ness will now be under the direction 
of Sheffield executives, O. A. 
Ahlers, sales manager and director, 
and Albert F. Polk, vice president 
and director. Operations will con- 
tinue in Detroit for the present. 


The O.K. Tool Co., Inc., Shelton, 
Conn., has organized a Chicago dis- 
trict office under the supervision of 
David Bristol, former chief tool 
designer of the firm. Eugene Scovil 
will be sales representative for 
southern Chicago and northern Ind., 
while Frank Gaynor, will be in 
charge of Iowa and southern III. 
Additional distributors for the firm 
are Rickert Industrial Supply in 
Milwaukee and Martin & Preste- 
gaard Co., Minneapolis. 


Progressive Engineering Service 
has been made a division of the 
Superior Tool & Die Co., Detroit, 
and moved its. office to 6633 Rohns 
Ave., Detroit. M. Golde has been 
appointed general manager of the 
division. 


Detroit Tube & Steel Co. has been 
formed by a merger of Detroit Seam- 
less Steel Tubes Co. and Bopp Steel 
Corp. The new firm is a wholly- 
owned subsidiary of Sharon Steel 
Corp. 


Eastern Industries, Inc., New 
Haven, Conn., has purchased the 
building, machinery end product 


production rights of the McIntyre 
Co., Newton, Mass., which will be 
operated as a division of Eastern. 


Independent Pneumatic Tool Co., 
Chicago, has opened a_ technical 
office in Sao Paulo, Brazil. Reuben 
P. Rudy, Thor Brazilian represen- 
tative for the past two years, has 
been appointed manager of the new 
office. 


Wiliev’s C2zvide Tool Co., De- 
troit, has moved its Chicago office to 
565 W. Washington Blvd with J. 
Frank Ward, Jr., in charge. 


The Dampney Co. of America, 
Boston, has appointed Combustion 
Equipment & Insulation Co., 1900 
Euclid Ave., Cleveland, as its agent 
in the Cleveland area. 


The Baxter Co. has been formed 
in Cincinnati by J. E. Baxter, vice 
president of Burton-Rodgers, Inc., 
to utilize new developments in cast- 
ing and forming plastic parts. 
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Federal Products Corp., Provi- 
dence, R. I. has completed the 
addition of a modern three-story 
extension and a third floor to its 
main plant and installed machinery 
from its other two plants in the 
main one, bringing entire organiza- 
tion under one roof. 








OBITUARIES 





Harry C. Beaver, 
70, vice chair- 
man of the board 
of directors and 
former president 
of the Worthing- 
ton Pump & Ma- 
chinery Co, 
Harrison, N. J., 
died April 2. Be- 
fore joining 
Worthington in 
1931, he was as- 
sociated with 
Westinghouse 
Electric & Man- 
ufacturing Co., Allis-Chalmer Mfg. 
Co., and Rolls-Royce of America, 
Inc. He joined Worthington as vice 
president in charge of sales, a direc- 
tor and member of the board and 
executive committee and soon be- 
came president. 


Harry C. Beaver 


E. L. Berry, 52, vice president in 
charge of production of Link-Belt 
Co., Chicaga, died suddenly April 3. 
Mr. Berry joined the firm in 1914 
and worked up through the ranks 
to hold such positions as works en- 
gineer, general superintendent and 
assistant general manager before 
being named vice president and gen- 
eral manager of the wartime sub- 
sidiary Link-Belt Ordnance Co. He 
was also a vice president and direc- 
tor of Link-Belt Speeder Corp. 


S. Frederick Kemper, 79, president 
of the Cincinnati Die Casting Co., 
Cincinnati, died March 24. He was 
former president of American 
Pumps, Inc., Cincinnati, and founded 
the die casting firm in 1936. 


Percy E. Glenn, 59, senior process 
engineer at the Harrison Radiator 
Div., General Motors Corp., Lock- 
port, N. Y., passed away March 28. 


Alfred E. Handler, 64, chief forg- 
ing engineer of the Aluminum Co. 
of America, passed away April 1. 


Raymond B. Zerfey, 59, chief en- 
gineer of the Tool Steel Gear & 
Pinion Co., Elmwood, Ohio, since 
1917, died March 31. 


Philip G. Franklin, 53, owner and 
president of the Young & Franklin 
Tool Works, Liverpool, N. Y., passed 
away April 1. 


Charles S. Beach passed away in 
Bennington, Vt., in his 88th year. 
He was a contributor to AMERICAN 
MACHINIST in its early days and was 
a member of the American Society 
of Mechanical Engineers for over 
50 years. A skilled mechanic, he op- 
erated his own shop for many years. 


Joseph Keller, 73, co-founder and 
owner of ‘the Keller Machine Co., 
Buffalo, N. Y., passed away April 1. 


Robert S. Flanagan, 50, president 
of Flanagan Industries, Inc., Skan- 
eateles, N. Y., died March 23. 


Robert C. Weikum, 60, who oper- 
ated a machine shop in Buffalo, N. 
Y., for nearly 30 years until his 
retirement, passed away March 25. 


John P. Moynihan, retired general 
manager of the Blackstone Manu- 
facturing Co., Jamestown, N. Y., 
died March 23. 


MEETINGS 








American Gear Manufacturers As- 
sociation. 3lst annual meeting. The 
Homestead, Hot Springs, Va. June 
2-4. Newbold C. Goin, executive 
secretary, Empire Bldg., Pittsburgh 
22, Pa. 


American Iron & Steel Institute. 
General meeting. Hotel Pierre, May 
21. Waldorf-Astoria Hotel, May 22. 
New York, N. Y. George S. Rose, 
Secretary, 350 Fifth Ave., New York, 
N. Y. 


American Management Associa- 
14-15. General management meeting. 
Hotel Pennsylvania, New York, N. 
Y. June 11-12. Edward K. Moss, 
director of Public Relations, 330 W. 
42 St., New York 18, N. Y. 


American Society for Quality 
Control. Annual convention and 
Midwest Quality Control Conference. 
Hotel Sherman, Chicago, Ill. June 
5-6. Edward D. Thompson, general 
chairman, P. O. Box 1097, Chicago 
90, Il. 


Metal Powder Association. Annual 
spring meeting. Waldorf-Astoria 
Hotel. New York, N. Y. May 27. As- 
sociation Headquarters, 420 Lexing- 
ton Ave., New York, N. Y. 


Seciety of Automotive Engineers. 
Summer meeting. French Lick 
Springs Hotel, French Lick, Ind. 
June 1-6. John A. C. Warner, general 
manager, 29 W. 39 St., New York, 
N. Y. 


Society of the Plastics Industry, 
Inc., National Plastics Exposition. 
The Coliseum. Chicago, Ill. May 6-10. 
Wesley S. Thurston, director of 
public relations, 330 W. 42 St., New 
New York, N. Y. . 
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TOOL DATA 


CRUSH GRINDING MULTIPLE START WORMS 
ON SHEFFIELD PRECISION THREAD AND FORM GRINDER 


re er ern 





BRONZE WORM FOR SPEED REDUCTION 
32 D.P.—14%° P.A.—2 THD. LH. 
PLUNGE GRIND IN 35 SECONDS 


Multiple or single start worms can be 
quickly and economically produced by 
Crush Grinding with a Multi-Rib wheel. 


Evidence substantiating this statement 
is incorporated in the following case 
history. 


The part illustrated is a double start 
32 diametral pitch worm with conventional 
148° pressure angle. Material is bronze. 
P.D. tolerance is to be held to .003 over 
wires. AS practically all worms have 
clearance between the root and the mat- 
ing worm wheel, a radius at the root 
presents no problem in assembly. 


The multi-rib wheel, crush trued, was 
set at the required helix angle, 11° 
26". The wheel was briskly plunged to 
depth inside the outer center of the 
part soas not to cut through the thrust 
face. The cut was stopped close to the 
shoulder of the gear diameter to prevent 
the wheel marking the shoulder. 


The grinding time of 35 seconds pro- 
duced both starts simultaneously. Burrs 
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THE SHEFFIELD CORPORATION § 
Dayton f, Ohio, U. 8. A. 


“ascumie 16085 « GAGES « MEASURING INSTRUMENTS - CONTRACI’ SERVICES 





MACHINE SETUP TO GRIND DOUBLE START we 
LEFT HAND WORM WITH CRUSH TRUED 

MULTIRIB WHEEL. HELIX: ANGLE -11° 26’ an 
usually produced in conventional thread 
milling are eliminated by crush grinding. 





In the majority of cases, crush plunge 
grinding of threads or forms wiil reduce 
substantially your present manufacturing 
costs. write for Builetins M-100-145 
and M-i20-144. 
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By the old Sine bar method the oe 
gage blocks and a Sine bar are required. 


Gage Blocks . . .1005 
.104 
.300 
3.0 


3.5045 


Sine for 44° 30’=— .7009093 
x5 


Multiplied by 5 — 3.5045465 
Gage Blocks — 3.5045000 
Residual Error — .0000465 


This error is approximately 12 of one-tenth in Sine 
bar set up which cannot be eliminated. 


























With Webber Angle Gage Blocks, you merely take 
a 45° angle block from your set wring on a 30’ 
block with minus end of the 45° block contacting 
the plus end of the 30’ block, and you have an 
angle of 44°-30’. Simple, isn’t it? And what’s more 
important, it is absolutely accurate. The proof 
being contained in the blocks themselves. 





Detailed information 


available in bulletin 


Set No. 16-A provides a range of 370,800 angles 
in steps of 1 second. The No. 11-A set provides 
6180 angles in steps of 1 minute. The No. 6-A 
provides 103 angles in steps of 1 degree. Prices 
range from $450.00 for the No. 16-A to $235.00 
for the No. 6-A. 


WEBBER GAGE COMPANY « 12901 TRISKETT ROAD 
<n CLEVELAND 11, OHIO 
* Individual Special Size Blocks. 


* Heavy Duty Gage Blocks. A E S A r 


% Angle Gage Blocks in Steps of one second. “4 | 
A se om io — Fn: De PREC i SION 
: ' GAGE BLOCKS 


which describes fully 
how blocks ore used 
for making angular 
measurements. Write 


for your copy today! 









/ 
jy WEBBER MAKES PRECISION /, 
GAGE BLOCKS EXCLUSIVELY 


* Gage Block Sets in Steps of .00005”. 
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COURTESY, PLASTICS DIVISION 
GENERAL ELECTRIC COMPANY 


Tolerances 

1. Multiple-cavity molds generally 
require increased tolerances. 

2. A good working tolerance for 
warpage from the average plane 
through the warped surface is 
+ 0.003 in. per in. 

3. Practical tolerances for dimen- 
sions measured parallel to the mold 
parting line are + 0.005 in., per in. 
at right angles to parting line, plus 
0.015 in. and minus 0.000 in. 

4. More leeway in “build-up” 
dimensions (parallel with molds 
pressure) should be allowed for 
coarse plastic compounds (a mini- 
mum of plus 0.015 in. and minus 
0.000 in., increasing with the size 
of the part). 

5. Variation in molded part dimen- 
sions may be caused by toolroom 
tolerances, distortion in hardening, 
mold wear or changes in molding 
conditions. 

6. Tolerances should be specified 
only on important dimensions. 

7. Warping can often be controlled 
by using cooling forms. 

8. Close dimensional accuracy 
may often be more economically 
obtained by grinding or machining 
the finished part. 

9. Cold-molded parts require tol- 
erances approximately twice those 
for hot-molded plastics. 


Molded Design 

Sharp corners, unless produced in 
a mold built up of sections or un- 
less located at the cut-off, call for 
more expensive mold work. Deep 
barriers and fins make mold work 
even more difficult. 


Wall Thickness 


1. Uniform thin sections speed the 
molding cycle and cut material cost. 

2. When both thick and thin sec- 
tions are called for in a molded part, 
thick sections should be designed 
with cores or holes so as to permit 
uniform curing. 

3. Proper taper (2° to 3°) on ver- 
tical walls makes removal from the 
mold easier. 
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“that portion of the insert used for _illets and grooves in the 
ing portion become rounded over, or eu 

















Minimum thickness between insert and 
wall should be 1/16 in., and !/g in. 


between any two holes 


4. Accepted minimium wall thick- 
ness of compression molded parts is 
1/16 in., although urea plastics with 
a wall thickness of 0.035 in. have 
been used as light reflectors. 

5."In injection molding, thin- 
walled sections chill quickly and 
neutralize injection pressure. Sec- 
tions of less than 0.050 in. should be 
avoided unless material path is short 
and high pressures are available. 


Shrinkage 


Shrinkage is affected by three fac- 
tors: molding resins and _ fillers; 
product design and uniformity of 
sections and inserts; and aging and 
service (exposure to liquids and ex- 
cessive temperatures). 

1. Shrinkage varies with different 


to allow shoulders on the 
tools to absorb abuse 











Delicate mold secfions such os this should be avoided 


types of resins and fillers. Imme- 
diate shrinkage can usually be es- 
timated within 0.002 in./in. 

2. Uniform cross-sections prevent 
varying rates of shrinkage and result 
in fewer strains in the molded part, 
reducing warpage and providing 
greater strength. Supporting ribs 
minimize shrinkage on large plane 
sections. 

3. High temperatures and pro- 
longed exposure to moisture increase 
shrinkage. 

4. Design of part, size, shape and 
location of inserts, strength, elas- 
ticity and stability of compound de- 
termine whether a part will crack 
on shrinking. 

5. Molded parts are usually 0.000- 
0.020 in. shorter than the mold per 
linear inch. 

6. Warpage may occur upon re- 
moval of the part from the mold. 
Cooling fixtures and cooling forms 
and sometimes the use of mold re- 
lease agents help prevent this warp- 
age. 

7. Shrinkage performs a_ useful 
function by firmly anchoring inserts 
in the plastic. However, inserts so 
anchored will not stand as much 
stress as inserts that are molded 
into the compound. 

8. Inserts with low coefficient of 
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Ort COUNTRY LATHE FEATURES 


e Quiet, powerful headstock with 12 geared speed changes. 

e Automatic lubrication system in headstock. 

e Flame hardened steel bed ways, front and rear. 

e One-piece apron with positive jaw feed clutch. One-shot 
lubrication. 

e Apron controlled reverse to spindle thru powerful multi- 
ple disc clutch built into headstock. 


of illustrated bulletin describing all four 
sizes of LeBlond Hollow Spindle Lathes. 


Write Dept. HS-14. 


© 1947, LeBiond 
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Got a Og hole 1 our head 


eee A 54’? HOLE TO BE EXACT 


LeBlond’s 16” and 18” Hollow Spindle Lathes for casting and oil drilling 
equipment. For any other metal turning requiring a large opening through 
the spindle. Simple operation with precision results. Now fitted with flame 
hardened steel bed ways. Aiso available in 27” and 30” sizes. 


THE R. K. LEBLOND MACHINE TOOL CO., CINCINNATI 8, OHIO 
LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 


New York 6, Singer Bidg., 149 Broadway, COrtland 7-6621-2-3 
Chicago 6, 20 N. Wacker Drive, STA 5561 


nt nk aon 7 ‘z RS IPE I OE ORE IS, 0 BM 
e , ae STS LT ee: ee Pea ing | 
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REFERENCE BOOK SHEET 


Pointers for Plastic-Mold Makers—lV 


thermal expansion may cause crack- 
ing, particularly in thermosets. 


COMPOUND SHRINKAGE 





In. per In. 
(average) 


(Cold Mold to Cold Piece) 





Phenolic—wood flour filler 0.006-0.010 


--fabric filler 0.003-0.007 

asbestos filler 0.002-0.006 

Urea 0.006-0.010 
Cellulose acetate 0.002-0.010 
Polystyrene 0.001-0.003 
Methyl Methacrylate 0.002-0.006 











Holes and Undercuts 


Long slender holes require thin 
mold pins which are subject to heavy 
stresses and are to be avoided. Dis- 
tance between hole and any insert 
should be at least 1/32 in. and about 
1/16 in. between any two holes. 
Holes molded with threads are not 
satisfactory for engaging metal. 
Holes smaller than 1/16 in. should 
be drilled, not molded. 

1. Holes at right angles to each 
other should be avoided if possible 
as they require split molds. 

2. Oblique holes and re-entrant 
curves require special molds and 
should be avoided. Holes and un- 
dercuts should be designed to permit 
easy part removal from the mold. 

3. Holes of 3/32 in. or less should 
be at least one diameter from the 








Internal undercuts are impractical but where they are 
necessary, two sections may be assembled by cementing 
metal fastenings. Simple undercuts may be machined 


wall, larger holes have a smalie 
allowable ratio of wall thickness. 

4. Through holes are easier to 
mold than blind holes. Blind holes 
should be limited to a depth of twice 
their diameter, or once their diame- 
ter if less than 1/16 in. 


Threads 


Threads may be molded integral 
with part, tapped after molding or 
molded in two sections with the 
flash and parting lines being re- 
moved with a sizing die. In small 
tapped holes no more than 68% 
thread is possible and fit cannot be 
closer than Class 11. 

1. Threaded metal inserts should 
be used where frequent dissembly is 
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required, and an adequate number 


of threads provide a tight seal. 


2. Threads are 


3. Molded 


more difficult to 
mold in high impact material than in 
general-purpose types. 
threads 
started at least 1/32 in. from the end 


should 


of face perpendicular to axis 
thread to eliminate feathering. 


4. Threads should end in a major 


diameter shoulder. 


5. Pitch should be as large as pos- 
sible to provide maximum engage- 


ment for strength. 


6. Threaded holes should be coun- 
facilitate entrance and 


tersunk 
withdrawal 


ALLOWANCES — MOLDED HOLES (IN) 


to 


of tap. 








Min. Max. Min. 
Hole | Hole Sidewall 
Dia. Dia. Hot-Molded 
A c D & 
1/16 | 1 16 18 1/16 
5/64 | 332 3,16 | 1/16 
3/32 | 1/8 1/4 1/16 
7/64| 5/32 | 5/16 3/32 
1/8 3/16 | 3/8 3/32 
5/32 | 1/4 1/2 3/32 
3/16| 5/16 | 5/8 1/8 
7/32| 3/8 | 3/4 1/8 
1/4 | 7/16 7/8 1/8 
5/16/| 9/16 | 11/8 5/32 
3/8 |11/16 | 13/8 5/32 
7/16 |13/16 15/8 3/16 
1/2 |15/16 | 17/8 3/16 
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See 
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Feather edges are to be avoided, molded threads start- 
ing at least 1/32 in. from the face. Threads should also 
terminate abruptly in a shoulder of major diameter 
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RED 
“NOT GO” 


Pat. Pending 


5-PLUS FEATURES WOODWORTH RING GAGES STILL 
ci PROVING “ON THE JOB” SUPREMACY 
oe —— OVER ORDINARY GAGES 


stability 


ge aie lit No wonder more and more industries are 

SS ae ae adopting this gage as standard. Its revolu- 
- tionary design assures wear life 5 to 7 times 
+* Less weight longer. And maintains accurate inspection. 


This proved gage is easy to adjust, light in 
weight, durable—it’s a must for cutting costs, 
increasing production. Just try the Wood- 
2 “ worth Thread Ring Gage on your extra tough 
¢> Positive adjustment job—and you, too, will standardize! 


© Positive identification 








= — Wire or write for folder No. 46R 
at no obligation. 





ACCURACY YOU CAN TRUST 


ORTH 


PRECISION GAGES + PRECISION MACHINE PARTS + DIAPHRAGM CHUCKS + ADJUSTABLE CLAMPING JIGS + SPECIAL TOOLS 
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*THE Broaching Tool Institute has adopted this stand- 
ard for dimensioning screw holes and washers for broach 
inserts and holders. The primary consideration in de- 
velopment of the standard was to permit the best heat- 
treatment without the restriction of controlling location 
of holes because of growth. A broad tolerance is there- 
fore applied to center distances of holes in broach 


REFERENCE BOOK SHEET 


Screw Holes for Broach Inserts and Holders 


inserts and holders. To accommodate this variation in 
center distances, holes in the holders are made suf- 
ficiently large and washers are used to compensate for 
the difference. Some adjustment is thus available in all 
directions when salvaging worn inserts, and to insure 
interchangeability of inserts in holders made inde- 
pendently. 
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SIMONDS 


ABRASIVE CO. 


PHILADELPHIA PA. 


Cer 


SIMONDS ABRASIVE COMPANY "i | 








Simonds Abrasive resinoid bonded wheels with patented Red ee 

Streak Flanges speed up production on all types of floor stand gaia 
and swing frame grinders. Easier mounting (steel against Sons, Machine ives, Fis 
steel), less wear on mount centers, no chipped sides and edges Other Divisions 

at center hole, plus better balance for truer, better grinding pe sMOngs 
action result in greater tonnage, lower cost. ) bet NY 

Ask any Simonds Abrasive Distributor for more details on 

resinoid bonded Red Streak Flange Wheels or send for our ee , 
Snagging Wheel Bulletin. oo aucnaaaiebene nal 


SIMONDS ABRASIVE COMPANY * PHILADELPHIA 37, PA. © DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Shop Equpment News 








Hydraulic Press Plastics Molder 
Injects 4 oz., Has Gravity Feed 





A hydraulic bypass arrangement, which eliminates stop collars on the tie rods, 
limits forward mold-clamp travel on this plastics-injection machine 


The Model 125-H-4, a 4-oz. plastics- 
injection machine, has been an- 
nounced by The Hydraulic Press 
Mfg. Co., Mt. Gilead, Ohio. The ma- 
chine has a simplified construction 
and is more powerful and faster-act- 
ing than the earlier model. 

A self-contained power system is 
mounted in the base. It is driven by 
a direct-connected 15-hp. motor and 
provides a working pressure of 2250 
psi. It has a single gear pump work- 
ing in conjunction with a Hydro- 
Power pressure booster. 

The gravity feed system utilizes 
a 50-lb. capacity lightweight hopper 
which is hinged at the base for ac- 
cess to the feed chamber and for 
cleaning. Sprues and gates may be 
fed directly into the chamber. A 
self-compensating feed mechanism 
automatically provides the correct 
amount of material. 

An internal booster ram provides 
rapid mold closing, while the double- 
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acting main ram gives 125-ton seal- 
ing force to the mold. Automatic 
slow-down of the mold clamp at 
predetermined position is adjusted 
by rotating a nut at the end of the 
cylinder to change the position of 
pressure shift from the booster ram 
to the main ram. The clamp ram 
closes at 530 ipm., opens at 355 ipm. 

The injection ram opens at 475 
ipm., and the injection plunger has 
a capacity of 527 cu. in. per min. at 
20,000 psi. Handwheel valves adjust 
injection speed and pressure. 

Vertical mounting between tie 
rods permits 15% x 2l-in. molds. 
Horizontal mounting permits 12 x 
24%-in. molds. The injection cham- 
ber has a 3-kw. multiple zone-heat- 
ing system. The diehead can be 
moved hydraulically to provide ac- 
cess to tiie heating chamber, and 
material can be injected into the 
atmosphere without entering the 
mold. 





VISE—Multi-angle vise and worktable 
made by Manufacturer's Engineering 
Service, 400 Security Bank Bldg., 
Toledo 4, Ohio. Interchangeable, re- 
versible vise jaws are 3x1 in., open 
2 in. Vise and 4x5-in. worktable tilt 
45° or more. Both mount on 4xé-in. 
360° swivel base 


Yale & Towne Power Handtruck 
Lifts and Stacks Loaded Skids 





An electrically powered handtruck 
has been developed by The Yale & 
Towne Mfg. Co., 4530 Tacony St., 


Philadelphia 24, Pa. Available in 
two models, the truck is designed 
so that loads may be lifted and 
stacked. The electric power pro- 
vides lift and movement, while the 
operator steers. 

One model gets under a 7-in. skid 
and hoists it 66% in. The other 
gets under an 11-in. skid and hoists 
it 70% in. Both have a 4000-lb. 
capacity and can negotiate 54-in. 
aisles and 9% grades. 
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MILLER—No. 2 ML, built by Cincinnati Milling and Grinding Machines, Inc., 


Cincinnati 9, Ohio, is companion machine to No. 2 Ml, announced last year. 


No. 2 ML, offered in plain and universal styles, is 1000 Ib. lighter, is driven 


by 3-hp. motor (instead of 5-hp.) and has same general features as No. 2 Ml 
(see AM, Aug. 1, 1946, p. 149). Speed and feed ratios are 60:1 and 120:1. 
There are 16 spindle speeds from 25 to 1500 rpm., and 16 feeds from |/% to 
"30%pm. “Rapid traverse is 150 ipm. longitudinal and cross, and 75-ipm. vertical 


Sturdimatic’s Live Center 
Compensates for Expansion 


A live center with a _ replaceable 
alloy-steel point has been announced 
by Sturdimatic Tool Co., 5216 Third 
Ave., Detroit 2, Mich. The point is 
ground true with the bearings. 

Low overhang and a slight cush- 
ioning action compensate for ex- 
pansion due to heat, shock and ex- 
cessive thrust loads. The _ thrust 
bearing is designed to take all the 
thrust load, and the radial bearing 
takes only the radial load. Standard 
shanks have Morse tapers. 
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DRILL-JIG VISE—Unit holds pieces to 
be drilled, chamfered, tapped or 
counterbored. Top plate swings 180° 
to permit insertion of work, is locked 
by crank-type locking handle when 
swung back. Interchangeable top 
plates available from manufacturer, 
Lift-Swing Fixture Corp., 237 South 
Ave., Garwood, N. J., are said to be 
quickly installed on the vise 


Bradford 660 Overhang Buffer 
Handles Long and Deep Work 


The Model 660 heavy-duty overhang 
buffer is produced by Bradford Ma- 
chine Tool Co., Cincinnati 4, Ohio. 
Especially designed for long and 
deep work requiring maximum 
clearance, the buffer is belt-driven 
by a ball-bearing motor at 2400 rpm. 
(or to specifications) . 

The model is in a power range 
from 3 to 20 hp. Belts may be 
changed without removing housing 
from shaft, and the buffer is 
equipped with a positive shaft lock, 
magnetic starter, overload protection 
and under-voltage release. 


Mark F. Gouran Arc Positioner 
Has Lincolnweld Head, Carriage 


The “Arc Positioner,” developed by 
Mark F. Gouran, Welding Engineer, 
7426 Devon St., Mt. Airy, Philadel- 
phia 19, Pa., is designed to provide 
greater mobility and save time in au- 
tomatic shielded-arc welding. 

The unit is comprised of an auto- 
matic shielded-arc welding head 
traveling on a beam encompassing a 
vertical zone of 8 ft. The assembly 
rotates around the fixed axis with a 
radius of 10, 15 or 20 ft., depending 
on which of three sizes is specified. 

The traveling assembly is made by 
The Lincoln Electric Co., Cleveland, 
Ohio. It consists of the “Lincoln- 
weld” head and carriage. Vertical 
operation of 36 ipm. is powered by a 
motor-driven adjustment on the 
beam, and the beam may be swung 
360° about its axis: 
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@ “It’s clear as a crystal... 


with LODGE anp 


* say Lodge 
& Shipley owners, ". . . Lodge & 
Shipley Engineering Foresight pays 
off in a wider range of job possibili- 
ties . . . more production . . . more 
profits!” Authentic production figures 
back up this statement. In one plant, 
to set up and run a 500 piece shaft 
job took 55 hours. The same job was 
set up and run on a Lodge & Shipley 
2A-Duomatic (automatic lathe) in just 
18 hours ... almost 70% savings! 


TURN TO THE FUTURE... 


SHIPLEY LATHES 


Features built into every Lodge & 
Shipley Lathe, permit the widest 
possible use .. . the greatest possible 
profit . . . are major weapons in 
cutting competitive costs. 


Plan now ... let a Lodge & Shipley 
Engineer project the profit possibilities 
of your present equipment against 
rising operating costs. Write for 
Bulletins 634 and 635 on 2A and 3A 
Duomatic Lathes. 





COMPANY 


. sm 6.7 ee Boe Se a 3. OHI! O 
MACHINE TOOL DIVISION e 30855 COLERAIN 
SPECIAL PRODUCTS DIVISION + 800 EVANS ST. 
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GOGGLE—The Speedframe, a self-ad- 
justing welders’ goggle, is announced 
by Mine Safety Appliances Co., Pitts- 
burgh 8, Pa. A nod of the head raises 
or lowers the goggle, leaving opera- 
tor’s hands free for work. The Speed- 
frame can be furnished with welders’ 
or chippers’ goggles, with or without 
Coverglas lenses 


Porter-Cable Centerless Grinder 
Keeps Work Cool with Wet Belt 





A centerless 


wet-belt grinder has 
been added to the line of Porter- 
Cable Machine Co., Syracuse 8, N. Y. 
The machine handles work from % 
in. to 2 ft. long (and longer if prop- 
er supports are used) and ranging 
from 3/32- to 2%-in. dia. 

An endless abrasive belt operates 
over a contact roll. The roll is re- 
silient to follow work and eliminate 
chatter, and it is balanced with the 
abrasive belt. Work is done by the 
belt, so the contact roll gets little, if 


any, wear, and its diameter remains 
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constant. This cuts down on truing 
and balancing operations and simpli- 
fies set-up. 

Grinding is done below center to 
avoid throwing the work out of the 
machine, and when the belt breaks, 
it simply drops off of the machine. 
The wet belt keeps the work cool to 
avoid distortion and warping. 


Rack Hydraulic Feed Table 
Conveys 3- to 10-ft. Sheets 


A hydraulic feed table conveyor is 
manufactured by Rack Engineering 
Co., Dept. B, 5102 Butler St., Pitts- 
burgh 1, Pa. The table has a 1 to 5- 
ton capacity and can handle sheets 
3 to 10 ft. long. 

The pedal-operated hydraulic 
mechanism enables the operator to 
raise or lower the load to precise 
levels and to control the angle of 
the table top through its 40° range. 
When tilted to working position, 
the top is locked by pins at both 
ends and the operator’s hands are 
left free for loading sheets from the 
table onto dies. 

The table has 6-in. roller-bearing 
casters, two of which swivel. A 
heavy-duty floor lock insures stabil- 
ity in working position. 


K. R. Wilson Arbor Presses 
Handle Work for Short Runs 


A line of motor-driven hydraulic 
arbor presses of 25-, 50-, 60-, and 75- 
ton capacity is made by K. R. Wil- 
son, Buffalo 2, N. Y. The presses are 
designed to relieve heavier presses 
of short runs or small work. 

The frame is a weldment, and press 
dimensions can thus be changed to 
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meet special requirements at low 
The bed is raised or lowered 
by means of a cable, drum and crank, 
and operation of the ram is con- 
trolled by a motor valve control 
actuated by finger and thumb. 

The motor-driven hydraulic pump 
is a Seco radial type of 3000 to 10,000 
psi. capacity. All units are equipped 
with a KRW pressure by-pass valve 
which permits required tonnage to 
be accurately set and maintained. 
A spring-actuated quick-return ram 
instantly returns the ram to “open” 
position. 

The KRW drive units can also be 
used to convert existing KRW hand- 
operated presses to hydraulic units. 


cost. 


Airdraulics SDB-25 Beam Scale 
Checks Torque-Tool Accuracy 





The Model SDB-25 beam scale has 
been announced by Airdraulics En- 
gineering, Inc., New Canaan, Conn. 


The device checks accuracy of 
torque tools including screwdrivers 
and wrenches, and it tests and ad- 
justs power tools. 

The scale has a capacity to 25 in- 
Ib. and is accurate to a fraction. 
It can be made to suit special ap- 
plications with adapters, and larger- 
capacity devices can be supplied. 
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—_—< THE PART—Cash register key 
\ frame; cast iron, 614"’ O.D. 


THE PRODUCTION FACTS— 
First operation—Face, bore 
and groove; time—1.00 min- 
ute. Second operation—Turn 
O.D. and face opposite side; 
time—1.10 minutes. Total 
time—2.10 minutes, includ- 
ing 20% fatigue factor. 


we 
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Here’s high-speed metal turning at its best! 

The Uni-Matic is, Monarch’s new single-spindle 
automatic chucker—the machine that brings peak 
production at a profit within reach of every shop, 
no matter how large or how small the lots. 

You can synchronize the independent motor- 
driven tool slides for simultaneous operation. Floor- 
to-floor time becomes little more than the time for 
the longest single cut. With a completely automatic 
cycle and rapid Uni-Mat traverse, there’s no time 
lost traversing to or away from the work. Speed 
ranges are ample; speed changes quick—there’s no 
excuse for using any but the most efficient cutting 
speed. And you can stop dead in one second, even 
with a spindle speed of 3,000 rpm. 

When you want efficient, high-speed metal turn- 
ing capacity, on parts as smail as |’”’ and up to 16” 
diameter—plus universal adaptability to meet to- 
day’s rising production costs—you'll want to in- 
vestigate the Monarch Uni-Matic. 


THE MONARCH MACHINE TOOL CO. + SIDNFY, OHIO 
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South Bend Draw-In Collets 
Can Be Rebored When Used 


A line of brass precision draw-in 
collets has been announced by South 
Bend Lathe Works, 378 E. Madison 
St., South Bend 22, Ind. The collets 
can be rebored to larger diameters 
when used and can be machined to 
hold tapers or irregular shapes. 
The collets can be obtained in frac- 
tional sizes from 1/16 in. up to the 
maximum capacity of the collet in 
1/64-in. increments. In decimal sizes 
they vary from 0.0625 in. to maxi- 
mum capacity, and in metric sizes 
from 1.5 mm. to maximum capacity 
in %2-mm. increments. They are 
primarily for South Bend lathes. 


Bryant Squareness-of-Face Gage 
May Be Mounted on Thread Gage 


A squareness-of-face gage to check 
the relationship between the pitch 
diameter of a thread and the face 
of the part has been announced by 
Bryant Chucking Co., Springfield, 
Vt. The gage may be mounted on 
any Bryant thread gage, and it con- 
sists of a movable arm which car- 
ries a dial indicator and two adjust- 
able contact points to cover the 
capacity of the thread gage. 

The front contact actuates the dial 
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indicator on the face. gage, while the 
inner contact is a pilot to compen- 
sate for thread progression as the 
part turns during inspection. Vari- 
ous models cover capacities from *4- 
to 8-in. internal-thread dia. 


Simonds Saw and Steel Simometer 
Measures Hacksaw-Blade Tension 


The Simometer, a device which 
measures the tension of power- 
hacksaw blades, indicating the cor- 
rect amount for maximum cutting 
efficiency, has been developed by 
Simonds Saw and Steel Co., Fitch- 
burg, Mass. 

The Simometer is attached di- 
rectly to the blade and held by two 
thumbscrews. As tension is applied, 
a pointer indicates tension on the 
dial. When correct tension is 
reached, the Simometer can be re- 
moved and the job started. Said to 
increase blade life by as much as 
15%, the device is designed to avoid 
the inaccuracies of conventional 
tightening devices. 


improved Imperial Brass Fitting 
Connects Thin-Wall Metal Tubing 


Improved brass fittings for connect- 


ing copper, steel, aluminum and 
other thin-wall metal tubing have 
been announced by The Impcrial 
Brass Mfg. Co., 1200 W. Harrison 
St., Chicago 7, Ill. The fitttings have 
forged bodies on elbows and tees and 
Dryseal pipe threads on the thread 
ends. In the %4-in. sizes and over, 
the threads are longer than the old 
style threads and are designed to 
provide tight joints. 


Rapids-Standard Adopts Durastan 


The tradename “Durastan” has been 
adopted to designate the line of 
phenolic-plastic (Durez) caster 
wheels manufactured by The Rapids- 
Standard Co., Inc., Dept. DC. 120, 
308 Peoples National Bank Bldg., 
Grand Rapids 2, Mich. The wheels 
were formerly known as “MRK 
Resinoid” wheels. 


Optimus Screw-Drum Type Machine 
Washes and Dries Metallic Parts 


A screw-drum type machine is an- 
nounced by Optimus Equipment Co., 
151 Church St., Matawan, N. J. It 
can be used for washing and dry- 
ing metal parts, rinsing and drying 
them, or any part of these opera- 
tions. It also can be adapted for a 
wash drain, rinse drain, cold- or 
hot-air dry, or for pickling. 

The dryer end is completely en- 
closed to prevent air loss, and the 
heater and blower provide either 
hot- or cold-air blast. All parts of 
the machine are readily accessible 
for lubrication or maintenance. 


Machine Products Relief Grinder 
Handles 1/16- to 1-in. Dia. Work 


The Model 100-B, an I-G-C relief 
grinder, has been added to the line 
of Machine Products Co., 1640 S. 
Hobart Blvd., Los Angeles 6, Cal. 
It is designed to handle counter- 
sinks, center drills, integral pilot 
cutters and pilot drills, right or left 
hand. It can be used in small tool- 
cutter grinding. 

The mounting knee has been re- 
designed so that the working head 
can be set at any angle, and the head 
has built-in indexing pins. The 100-B 
fits any standard grinder and han- 
dies work from 1/16- to l-in. dia. 
with standard collets. Lift of the 
single cam is from 0.001 to % in. 
The adjustment pins are provided 
for 1-, 2-, 3-, 4- and 6-fluted cutter 
grinding. 
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REVERE METALS 
Meet Strict 
Lock Requirements 


* * * 


Here is an example of the manner in which the 
wide variety of Revere Metals permits exact speci- 
fication. In the manufacture of this lock five 
Revere Metals are employed. Here they are: 


1. 70-30 Cartridge Brass for the dial flange 
2. Commercial Bronze, 90%, for case, case lid and 
bolt 


3. Heavy Leaded Brass for tumbler parts and other 
items, including dial, requiring exceptionally 
eccurate machining 


4. Free Cutting Brass in Rod and Extruded Shape, 
for the machined and knurled head, and for the 


angle bar 
5. Forging Rod, for the tumbler driver 


Selection and employment of these metals en- 
abled the manufacturer to meet the many different 
requirements of fabrication methods, and at the 
same time assure strength, long life and reliable 
operation. Revere Metals perhaps can do as 
much for your own product. For cooperation in 
the choice and use of these metals, ask about the 
Revere Technical Advisory Service. Revere sup- 
plies mill products as follows: Copper and Copper 
Alloys: Sheet and Plate, Roll and Strip, Rod and 
Bar, Tube and Pipe, Extruded Shapes, Forgings 
— Aluminum Alloys: Tube, Extruded Shapes, Forg- 
ings — Magnesium Alloys: Sheet and Plate, Rod 
and Bar, Tube, Extruded Shapes, Forgings. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, l/l.; Detroit, Mich.; New Bedford, 
Mass.; Rome, N. Y.-—Sales Offices in Principal Cities, Distributors 
Everywhere. 
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Mosler combination lock, most of its parts fabricated 
of Revere Metals. Made by The Mosler Lock Company, 
Covington, Ky., the lock manufacturing division of 
The Mosler Safe Company, largest builders of safes 
and vaults in the world. 






Ransome Bench-Model Positioner 
Revolves Work by 1/8-hp. Motor 


A power-operated bench-model 
positioner has been introduced by 
Industrial Div., Ransome Machinery 
Co., Dept. P-5, Dunellen, N. J. De- 
signed for 100 lb. work, or less, the 
Model 1-P facilitates welding, as- 
sembling, grinding and _ similar 
operations, 

Work may be tilted to 135° and 
locked in position. It may be re- 
volved 360° by a %-hp. single-phase 
reversible motor. A lever-operated 
variable-speed pulley gives a speed 
range from 0.21 to 5 rpm. A disen- 
gaging clutch permits free wheeling. 


Electrol Two-Way Solenoid Valve 
Gives Continuous-Duty Operation 


A 110-v. ac. solenoid two-way valve 
for machines where continuous duty 
is desired is announced by Electrol, 
Inc., Kingston, N. Y. The unit ac- 
commodates operating pressures up 
to 1500 psi., or higher if required, 
and though primarily for use with 
oils, it can be adapted for other 
fluids. It comes in NPT sizes of ¥, 
44, *% and % in. 

All exposed metal parts are pro- 
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tected from corrosion, and the valve 
can be supplied with normally closed 
or normally open position. The 
valve weighs 1% lb., has two mount- 
ing holes and two 10-in. lead wires. 


Correction: In the description of the 
hole locater made by Knu-Vise, Inc., 
(AM, Mar. 13, p. 170) the street ad- 
dress was incorrect. The company is 
located at 2217 Eighth St., Detroit 
16, Mich. 


SAFETY GOGGLE—A lightweight ail- 
plastic safety goggle with air-con- 
ditioned eyecups to reduce fogging 
of lenses is made by American Optical 
Co., Southbridge, Mass. The A-O 
Panoram goggle protects eyes on jobs 
such as chipping, grinding, riveting 


Murchey Tangent-Chaser Dieheads 
Take Place of Two or More Setups 


Tangent-chaser dieheads have been 
developed by Murchey Machine and 
Tool Co., 951 Porter St., Detroit 26, 
Mich. Interchangeable chasers and 
chaser-holding blocks can be re- 
moved and replaced without remov- 
ing the tool from the machine. Thus 
one diehead with extra blocks and 
chasers takes the place of two or 
more complete setups. 

Dieheads are furnished in sta- 
tionary and revolving types. Type 
TRB, a rotating yoke-operated tool 
for screw machines, drillpresses or 
other machines requiring revolving 
tools, is illustrated. 


GRINDING. MACHINE—The electrical controls on the No. 5 plain grinding 
machines, built by Brown & Sharpe Mfg. Co., Providence 1, R. |., are now 
fully enclosed in a compartment on the right side of the machine. One push- 
button on the outside of the compartment controls starting and stopping of the 
motors for the entire machine. Magnetic controls, individual-motor overload 
relays, transformer for control system and mainline disconnect switch are 
mounted inside. When the lever on the door is turned to open, a safety device 
operates the mainline disconnect switch and shuts off the current 
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, ® Many Sunlamp Makers 


(and users, too) * 


..oby insisting on AMERICAN PHILLIPS SCREWS 


- add sunlamp manufacturers to the host of stove, refrigera- 
tor, furniture and other modern-minded makers who are cutting production costs 
via American Phillips Screws. How? By straight, sure-fire, speedy, automatic 
driving that’s proof against scars, scuffs, work spoilage. No matter what the pace, 
the 4-winged American Phillips Driver “stays put” — can’t harm or hinder work 
or worker .. . and you can count on ¢time savings up to 50%! 


p out - American Phillips Screws lend a modern touch — step up 
DRIVER CAN'T sul the “sell” of whatever you make. They can’t snag clothes but they do snag 


-WINGED $$ 
’ OF PHILLIPS TAPERED rece orders! Showmanship and serviceability both say “specify American Phillips.” 


¥ 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago I: 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


A AMERICAN |{i7 
= PHILLIPS SCUOWE isi 











Monel, Everdur (sili- 
con bronze) 
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DRILLING AND TAPPING MACHINE—Horizontal machine developed by The 
Cleveland Tapping Machine Co., Hartville, Ohio, is designed primarily to drill 
and tap large copper anodes to receive hanging hooks, but is suitable for 
long, irregular work. A hand control indexes the head for consecutive drill- 
ing and tapping. Depth of hole and tool withdrawal are automatically con- 
trolled. An air-operated vise is standard, and in the illustration the vise is 
mounted on a special table which positions the work for a number of operations 


Westinghouse Flexarc Welder 
Gives Two Striking Voltages 





The 
welder is announced by Westing- 
house Electric Corp., 306 4th Ave., 


Flexarc limited-input type 


Box 1017, Pittsburgh 30, Pa. A gen- 
eral-purpose transformer arc weld- 
er, it comes in output ratings of 130, 
160 and 180 amp. The three models, 
WT-13, WT-16 and WT-18, have 20 
steps of current adjustment from 20 
amp. to rated maximum. 

Two striking voltages, 65 v. for 
small electrodes on the lower half of 
the range and 50 v. for larger elec- 
trodes, are provided. Welder comes 
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with line breaker, power cable, elec- 
trode holder and lead, electrodes, 
helmet, and other equipment. 

Also announced is an improved 
Quicklag circuit breaker. It incor- 
porates a new tripping action which 
combines the inverse’ time-limit 
characteristics of Bimetal thermal 
action on overloads with the operat- 
ing speed of magnetic trip action on 
short circuits. It is available in 
single or double pole, 10 to 50 amp., 
125 to 125/250 v. ac. Among other im- 
provements, it has a redesigned “De- 
ion” arc chute to eliminate the need 
for a vent screen in the bottom. 


Yale & Towne Electric Truck 
Utilizes Roller-Ramp System 


A gravity-tilting-platform type elec- 
tric truck is announced by The Yale 
& Towne Mfg. Co., 4530 Tacony St., 
Philadelphia 24, Pa. Designed for 
manipulation of heavy machinery 
and crates, the truck utilizes a 
roller-ramp, cable-draw system. 
The roller platform falls into ramp 
position when unlatched. Cables en- 
circle the load, pull it on the ramp 





and cause the ramp to rock back into 
horizontal position. Three cable- 
pulling levels may be used. The plat- 
form is balanced so that it may be 
easily rocked back and latched for 
empty return trips. 


Eisler Rocker-Type Gun Welder 
Is Operated by Air Cylinder 





A portable air-operated gun welder 
is produced by Eisler Engineering 
Co., Inc., 743 S. 13 St., Dept. 3, New- 
ark 3, N. J. Suitable for spot welding 
light-gage sheet metal, the machine 
will weld heavier work when short 
holders are supplied. The drawn- 
copper horns can be exchanged to 
fit 8- to 24-in. throat depths, and 
rating of the welder is 30 to 75 kva. 

A double-acting air cylinder is 
placed between the lever arms, and 
transmits pressure to electrodes by 
lever action. Welding cycle is in- 
itiated by foot switch or pushbutton. 
The power pack consists of an air- 
cooled transformer with §8-tap 
switch, a pneumatically or elec- 
tronically actuated timer and a high- 
speed contactor which mechanically 
or electronically times the weld in 
speed or automatic repeat of stroke. 
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More power to you 
More speed to you 
More profit to you 


by 1 ' es 


@ Here is a tested and proved power feed attachment 
that is an added production asset for any Nichols Miller. 
It is designed to reduce the time of the operating cycle 
and reduce the operator's duties so that often one oper- 
ator can run two or more machines. 

This power feed attachment is designed for fast table 
advance — maximum proper cutting feed — fast table 
return —— automatic shut-off. It is completely automatic ex- 
cept for loading and unloading the work. Rapid traverse 
and work speeds are easily and quickly changed to suit 


THE Yuko mi 


MANUFACTURED BY W. H. NICHOLS & SONS, WALTHAM, MASSACHUSETTS 
NATIONAL DISTRIBUTORS: NICHOLS-MORRIS CORP., 40 CHURCH ST., NEW YORK 7, N. Y. 
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Photo shows Nichols power feed 
attachment installed. In this case, 
work is held in an air-operated vise 


..with the aw /Veeéc@ Power Feed Attachment 


all classes of jobs within the capacity of the machine. 

Basically this attachment is a Bellows air feed unit 
used in conjunction with a Hydro-Check. Thus a positive, 
infinitely variable feed is obtained throughout the 9” 
maximum cutting stroke by using regular shop air lines 
with 75 to 175 Ibs. pressure. 

The Nichols power feed attachment can be installed 
either before or after shipment of the Nichols Miller. 
It can be installed quickly on any Nichols Miller ever 
built. Write for details. 


LLER 





























Minute Man Keyway-Broach Kit 
Cuts Standard-Width Keyways 







The Minute Man keyway-broach 
kit for hand cutting keyways of any 
standard width and any depth is 
available from The du Mont Corp., 
Greenfield, Mass. It cuts parts in- 
cluding gears, milling cutters, pulley 
hubs and couplings. 

Broaches, bushings, shims and 
keyway stock are provided in the 
kit. The selected bushing is dropped 
into the bore of the arbor press. The 
broach is inserted in the slot in the 
bushing and is pressed through, us- 
ing shims. 

The arbor press is also available 
from du Mont and can be applied 1 
other shop uses. 


Reypo’s Quick-Acting Vise 
Opens Jaws 1 1 /8-in. Maximum 


— 






Rinecone 7 


A quick-acting vise has been added 
to the line of Reypo Corp., 9900 Lin- 
coln Blvd., Los Angeles 45, Calif. 
With an over-all height of 2 in., the 
vise has a 1%-in. jaw width and a 
maximum jaw opening of 1% in. 

The machined dovetail slide with 
adjustable gibs prevents wobble. 
Both jaws have removable inserts, 
and the rear jaw can be set in two 
positions. Work may be released by 
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turning the screw % turn, flicking 
a lock lever, and withdrawing jaw. 

Accessories include a small hand 
vise with %-in. jaw opening, a vise 
handle, swivel base and ball-base 


positioner. 

































TOGGLE PRESS — A single-point 
double-action toggle press is made by 
The Cleveland Punch & Shear Works 
Co., Cleveland 14, Ohio. The ma- 
chine illustrated has single connection, 
28-in. stroke with 6-in. adjustment, 
500-ton capacity for inner slide and 
300-ton capacity for outer slide. All 
gears and the drive unit are enclosed 
in the crown and there is an elec- 
trically controlled air-operated friction 
clutch. The press can be furnished in 
other sizes and with two connections 





CLAMPS — Champion aluminum “C” 
clamps by The Western Tool and Mfg. 
Co., Inc., Springfield, Ohio, designed 
for high strength without sacrifice of 
lightness. Various sizes open from 2!/, 
to 6 in. Depth from 134 to 2% in. 
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Crescent Model LGVH Palletier 


Lifts and Tilts Hydraulically 





The electric Palletier, model LGVH, 
is made by Crescent Truck Co., 
Lebanon, Pa. With brakes mounted 
on the drive wheel, the LGVH has 
all controls available to the driver’s 
fingertips, and spotting and tiering 
can be done without leaving the 
seat. 

In the 2000-lb. capacity size, the 
truck has a magnetic-contactor con- 
troller. In the 1000-lb. size, it has 
a choice of cam-operation controller 
or magnetic controller. The truck 
has hydraulic lift and tilt. 


Relief : 
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OIL FILTERS—A line of oil filters has 
been developed by Briggs Filtration 
Co. (formerly Briggs Clarifier Co.), 
Bethesda 14, Md. The illustration is 
of the model D-6-BR-SV2. Oil under 
pressure enters at the inlet, passes 
through the refill elements and out of 
the outlet connection. Oil (and air or 
foam) that does not go through refill 
elements, passes through relief valves 
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Parts and Materials 









Vickers Hydraulic Power Pack 
Attached to Any Power Drive 





A hydraulic unit, the Power Pack, 
is made by Vickers, Inc., 1410 Oak- 
man Blvd., Detroit 32, Mich. It is a 


self-contained “package” composed 
of a vane pump, relief valve, various 
combinations of single- and double- 
operating valves, an oil filter, air 
cleaner and oil tank. It can be at- 
tached to any power drive, directly, 
with V-belt, chain drive or gears. 
It weighs 45 Ib. 

The Power Pack can be used in 
power operation of machinery and 
materials - handling equipment. It 
develops pressures depending on 
cylinder size used. It is available 
with normal pump delivery of 2, 3 
or 5 gpm. at 1200 rpm. and 1000 psi. 


Alloy Rods Weld-Arc Electrodes 
Furnish Quiet Arc, Low Spatter 


A line of mild-steel electrodes and 
low-alloy, high-tensile steel elec- 
trodes is announced by Alloy Rods 
Co., York, Pa. Known as the Weld- 
Are line, the electrodes are manu- 
factured in ten types: six for mild 
steel and four for low-alloy, high- 
tensile steel. 

The electrodes are said to furnish 
low spatter loss, correct penetration, 
easy slag removal, high physical 
properties, quiet arc action and no 
underhead cracking. The different 
features of the individual rods are 
said to enable the line to meet any 
requirements for ac. or de. welding. 
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COUNTERS—The “N” series double- 
deck Productimeters, which are rotary 
and stroke counters, are made in con- 
ventional and predetermined types by 
Durant Mfg. Co., 1929 N. Buffum St., 
Milwaukee 1, Wis. The rotary model is 
double-worm driven for high speeds, 
and the upper row of the stroke model 
is chain driven. The predetermined 
models have a simplified switch mech- 
anism for light operations and a posi- 
tive switch action at the predetermined 
count. The Productimeter is a register 
of current runs, and daily, weekly or 
monthly production totals 


Zernickow Stationary Tachometer 
Adapted for High and Low Speeds 





Improvements in the O-Z stationary 


tachometer are announced by O. 
Zernickow Co., 15 Park Row, New 
York 17, N. Y. 


The tachometer now has. greater 
free running and is more sensitive, 
without lag, to speed fluctuations. A 
thread is said to be sufficient to run 
it. Accuracy is guaranteed to be % 
of 1% in either direction of rotation. 
The instrument is adapted for high 
and very low speeds, and has a 
ratio up to 1:40. It can be used as a 
hand tachometer without gear shifts 
with a handle and driving tip. 
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Lukens Stainless-Clad Steel 
Has Higher Heat Conductivity 


A line of Stainless-Clad Steels has 
been announced by Lukens Steel 
Co., Coatesville, Pa. The product is 
a light layer of solid stainless steel 
bonded to a backing plate of carbon 
or low-alloy steel. It is available in 
plate gages to over 3 in. thick, up 
to 162 in. wide and in formed heads 
of all styles up to 18-in. dia. It is 
said that the line gives the protec- 
tion and corrosion resistance of solid 
stainless steel and has higher heat 
conductivity. 
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RELIEF VALVE—A 5000 psi. relief valve 
for high-pressure systems has been 
developed by Superdraulic Corp., 
12835 Ford Rd., Dearborn, Mich. It is 
said to eliminate squealing and chat- 
ter and provide instantaneous action. 
Provision is made for remote control 
and accurate maintenance of pressure 
setting. Hydraulic balance insures high 
efficiency and long life 


West Durma-Gard Plastic Apron 
Protects Against Acids, Oils 


The Durma-Gard Apron is made by 
West Disinfecting Co.,. 42-16 West 
St., Long Island City 1, N. Y. The 
apron offers protection against acids, 
alkalis, grease, oils and other agents. 
Made of plastic, it has heat-sealed 
seams and reinforced stress points. 

















LITTLE BOLTS 
DO BIG JOBS 


for 
a 
Heating Equipment 
Manufacturers 
















Tue development of modern 
home heating equipment is high- 
lighted by its clean appearance, 
compact size, high efficiency and 
fully automatic operation. Not so ob- 
vious—though equally important—is the 
part played by present-day fasteners in the 
assembly of this equipment . . . fasteners 
such as the special Circle ® Bolt illustrated 
which is used in large volume by leading radiator 
manufacturers. 
Circle © Bolts and Nuts are produced to meet the re- 
quirements of the most advanced equipment designs. 
These famous fasteners, standard or special, are noted for 
their uniform size and strength ... qualities that keep assembly 
lines moving with maximum efficiency ...qualities that contribute to 
the appearance and durability of the equipment on which they are used. 


) BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 





















DID YOU KNOW that Buffalo 
Bolt has its own rolling mill and 
controls the quality of its prod- 
ucts from billet to final threading 
... the latter operation being 
sllustrated above. 
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POM Arc-Welding Compound 
Stabilizes and Quiets Arc 


POM, an improved arc-welding 
compound, is announced by G. W. 
Smith & Sons, Inc., 5400 Kemp Rd., 
Dayton 3, Ohio. Developed to pro- 
duce cleaner and better welds, it is 
an electrically conductive, inorganic 
composition to supplement the flux- 
ing action of welding-rod coating. 
POM is a paste which is thinned 
with an equal part of water and 
brushed or sprayed into the seam 
and on adjacent surfaces where spat- 
ter collects. It is said to stabilize 
and quiet the arc, prevent breakage, 
improve fusion, prevent scale and 
prevent adhesion of weld spatter. 
It contains no combustible ingredi- 
ents and thus causes no smoke or 
fumes. After welding, spatter and 
POM are wiped off with a cloth. 


Ellipse S-125 Rotary Pump 
Ejects with Vanes and Rotor 
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The Series S-125 rotary pump is an- 
nounced by Pump Div., Ellipse 
Corp., 24 S. Clinton St., Chicago 6, 
Ill. Designed for applications where 
small size, low power and high pres- 
sure are desirable, the pump ejects 
by means of vanes and rotor, and 
not by centrifugal force alone. 

At 140 F, using 150-viscosity oil, 
the S-125 has a 2.5 gpm. capacity, 
1000-psi. pressure and 26-in. vacuum. 
It is non-pulsating because of cir- 
cular unidirectional flow, can be as- 
sembled to run in either direction, 
and handles a wide variety of fluids. 


Airco Stainless-Steel Electrodes 

Made with Two Types of Coating 
A line of Airco stainless-steel elec- 
trodes in full range of diameters and 
grades is made by Air Reduction 
Sales Co., 60 E. 42nd St., New York 
ee me ¢ 

All electrodes are furnished with 
a heavy extruded lime-type coating 
for dc. application. A lime-titania 
coating is available for all electrodes, 
except the straight-chrome analyses, 
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for alternating or direct current. 

The lime-titania type electrodes 
offer features not available with the 
de. electrodes. They are said to 
eliminate arc-blow and result in 
easier manipulation and more uni- 
form arc action. This class is recom- 
mended for all of the applications on 
which lime-type electrodes are used, 
except for highly restrained joints 
on heavy sections or on steels of 
high hardenability. 


CASTER—An aluminum-alloy rubber- 
tired caster in rigid and swivel types 
is announced by Aerol Co., 1823 E. 
Washington Blvd., Los Angeles, Cal. 
The caster embodies features such as 
heavy-duty, shake-proof king pin, 
labyrinth dirt seal, and extra offset 
for instant trailing. The alloy increases 
efficiency by cutting down dead 
weight without sacrificing strength. 
The caster is available in a complete 
range of sizes 


Westinghouse Welding Electrodes 
For Low-Alloy Cast, Rolled Steel 


AP-MO and SW-2 electrodes have 
been announced by Westinghouse 
Electric Corp., P. O. Box 868, Pitts- 
burgh 30, Pa. 

AP-MO electrodes are for dc. re- 
verse-polarity welding of low-alloy 
cast steel or low-alloy high-tensile- 
strength rolled steels in all positions. 
Available in three diameters from 
¥g- to 3/16-in., they are designed for 
butt and fillet welds. 

SW-2 electrodes are for ac. or 
either polarity dc. (straight pre- 
ferred) welding of mild steel in all 
positions. Available in four diam- 
eters from 3/16-in. to 5/16-in., the 
electrodes are said to produce welds 
with desirable flat contours, side-wall 
wash-up, freedom from undercut- 
ting, and easy slag removal. 


Nice Unground Radial Bearings 
Take Medium Loads at 3000 rpm. 


The Series 3000 line of unground 
radial bearings is announced by Nice 
Ball Bearing Co., Hunting Park Ave., 
Philadelphia 40, Pa. The units are 
designed for medium loads and 
maximum speeds of 2500 to 3000 
rpm. Where loads are smaller and 
service is intermittent, higher speeds 
can be used. 

Ball retainers reduce contact fric- 
tion and increase speed range. The 
depth of groove in the ball tracks 
provides considerable thrust ca- 
pacity. All bearings are held to 
0.005-in. tolerance (or less) on LD. 
and ground to 0.0006 in. (or less) 
on O.D. Bearings can be furnished 
with or without grease, and double 
shielded, with one shield or with- 
out shield. 


G. W. Smith & Sons Lubricant 
Takes Extremely High Pressure 


Die Slick No. 5, a metalworking 
lubricant for either extremely high 
pressures or high temperatures or 
both is announced by G. W. Smith & 
Sons, Inc., 5400 Kemp Rd., Dayton 
3, Ohio. It is used on ferrous or non- 
ferrous metals for such applications 
as hot-drawing, hot-piercing, hot- 
forging and deep-drawing opera- 
tions. It is said to withstand 
pressures of more than 100,000 psi. 
and temperatures up to 2300 F. 


Line of Micro Ball Bearings 
In Radial and Pivot Designs 


A line of Micro ball bearings is an- 
nounced by New Hampshire Ball 
Bearings Inc., 11 Main St., Peter- 
borough, N. H. The bearings are 
available in precision, solid-race, 
radial and pivot designs. Dimensions 
are English (5/32 to *%-in. O.D.) and 
metric. Quantity production is said 
to give advantages of anti-friction 
performance to small mechanisms 
at prices comparable to ordinary- 
size quality bearings. 
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NAICO Combination rough and finish bore 

four cylinder bores to 3.781” diameter 

- = and counterbore to 4.001” diameter. 

Depth of counterbore held to £.001. 


Using jump feed, combination rough 
and finish bore lower wall to 3.719” 
diameter and chamfer 15° x 4%" deep. 


Tools are tungsten carbide tipped and the 
bars pilot above axd below the work. 


Write today for detalis, Dept. A, NATCO 


: | 15° x 4” CHAMFER 





3.720 
3.718" 





et Dilel F.Va Wihael.) Galen celert COMPANY, INC., RICHMOND, IND., U. S. A. © Branch Office 1B8O9 Engineer.n> 


Building Chicago *© 409 New Center Building, Detroit © 1807 Eimwood Avenue, Buffalog® 2902 Commerce Building, New York “ity 





















ROUND TABLE, 
KEX \ (ono 


KILLED? 
Not’ while human nature remains 


INDUS TRIAL WIPING TO WELS unchanged! There is a streak in most 
of us which urges us to get in the 
limelight. In some it is almost non- 


IN | existent, in others severely disci- 
« plined, but in not a few it bulks 


very large indeed—in fact it be- 
comes a mainspring of existence. It 
is among these that your persistent 
and confirmed rumor-mongers are 
found. 

The idea of a sort of public-rela- 
tions: office has its points, but it is 
not going to kill the spreading of 
rumors nor is it going to be able to 
combat false rumors at all] times. 
When Ed says about rumor-mongers 
that it “makes them feel big-shots 
in on the know” he has put his 
finger on a fundamental point. 

Yes sIR, they are uniform, smooth-textured Don’t run away with the idea that 
this sort of thing is confined to those 
for Industrial wiping towels, delivered to you oe parson ccaiene aes. 
thoroughly cleaned by a special high heat It is as widespread through all grades 
of society as any other human foible. 
Where and how do cabinet secrets 





























wiping towels—made from new fabric woven 





















process—on regular schedules as required. 


Their soft cotton texture is safe to use on any highly polished and highly confidential government 

or sensitive surface. No hard seams, no hidden grit, no over-looked papers leak out and become public 
. , . knowledge? Ninety-nine times out 

buttons, such as often turn up in make-shift wipers. of & Waplieed 0 te Sneed tilen bie 
Instead, every KEx Industrial Wiping Towel is made for the shot who wants to pose as a still 


bigger shot. 

“—_ 3 : It is in the interests of a firm to 
to eliminate catching onto machinery. Surfaces are smooth and take its employees into its confidence 
free of lint. They absorb up to six times their weight in grease and and to give them the maximum 
amount of information about its af- 
fairs that can be disclosed without 


important wiping purpose to which you will put it.Edges are bound 


oil, and give more wipes per pound than cast-off rags or ordinary 





wipers. piejudice to its own or other peo- 
° =~ ple’s interests. If it is a big firm, it 
Rent KEX Industrial Wiping Towels and figure your profits may well be 0 réniguised Gibdélion 


of someone in the industrial-relations 
’ ‘ 4 setup to assume the position of an 
rental. The first month you use this service should show a decided answerer of questions and a contra- 
saving on wiping costs. dictor of rumors, and that may do 
something to reduce their number 
and virulence, but so long as man- 
Directory for nearest KEx distributor, or write KEx National kind is made as it is, so long will 


Service, 295 Fifth Avenue, New York 16, N. Y. there be rumors, rumors and rumor- 
mongers. 


Nothing to buy—no expensive inventory —just a low monthly 


For complete information, see your classified Telephone 


K. N. Harris 
Harrow, England 


WHY HELP THE DRUMMER? 


As the jovial, well-dressed salesman 
peddles his wares among shop men, 
the minute hand of the well-watched 
clock moves around twelve times 
faster than its smaller playmate. 
From my recent observations, taken 
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of this AMAZING GAGING MACHINE 


whe GYWIPLE by 


VICKERS HYDRAULIC 
PUMPS AND CONTROLS 





Sheffield Precisionaire Gaging Machine simul- 


taneously measures the diameter at four 





points in each of 8 cylinders in a motor block— 
32 points in all. Each bore’is then stamped 
with its true diameter for selective assembly. At the rate 
of 50 blocks or more per hour, the savings made by this 


machine have been spectacular. 


The machine must make a complex series of motions on 
each block: (1) ram pushes block into position, (2) two 
rams from behind push block against stop for accurate 
transverse location, (3) plunger from above engages hole 
for accurate longitudinal location, (4) gaging plungers come 


up simultaneously —one for each cylinder, and (5) withdraw 











At Left: Sheffield Precisionaire Gag- 
ing Machine simultaneously checking 
32 points of inspection. 





This is one, of a series of 
applications pointing out 
the many advantages of 
Vickers Hydraulic Controls. 


Below: Vickers Hydraulic Power 
Unit installed in base of Sheffield 


Precisioncire Gaging Machine. 























Write for new Bulletin 46-43 describing 
Vickers Hydraulic Power Units 


gaging plungers and locating plunger, then return ram. 


One push button puts motions No. 1, 2 and 3 (above) into 
automatic operation; another push button actua‘tes motion 
No. 4 while a third actuates motion No. 5. To get them all 
into limited space with proper sequential timing by any 
other means would have been a difficult problem for the 
designer. But Vickers Hydraulic Equipment simplified the 
job. Hydraulic pressure is supplied by a Vickers Power 
Unit which consists of motor, tank, pump and relief valve | 
all in one compact ass. ubly ready to connect to the 


hydraulic circuit. 


The Vickers Application Engineer nearest you can un- 
doubtedly show you highly satisfactory hydraulic solutions 


to machine control problems similar to your own. 
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Chromium 
plated and 
ground for 
longer life. 
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DIAMOND POINTS AND WHEELS 
are fast and cool cutting and 
retain their original shape. 


= =<] ( am 


STAINLESS MANDRELS 

























Precision handpieces are a necessity in every type of production shop 
and tool room. They are used with burs, drills, reamers, abrasive 
stones and diamond wheels. They very often replace larger and more 
expensive machines, and with increased efficiency. 

The spindles, for high speed, have a heavy deposit of chromium on the 


bearing surfaces and are precision ground, reducing wear to a minimum. 
They provide easy access to small areas 


Pencil size provides precise manipulation and positive control. Light weight 
reduces employee fatigue 
Engine drives with connections are available as well as a large selec- 
tion of diamond and abrasive wheels and mounted points. Write for 
complete information. 


BEE 2 Se 


DENTAL MANUFACTURING COMPANY 
4439 WEST RICE STREET * CHICAGO 51, ILLINOIS 








in a small manufacturing establish- 
ment employing about fifteen men, 
it seems that the entrance of the 
loquacious dispenser of fine tools was 
the awaited signal for time out. 

As the innocent production inter- 
rupter approached his first ciient, 
Bill Smith, Harry Jones glanced up 
at the clock, wiped his hands care- 
fully with a clean rag, and, whether 
out of pure curiosity or eagerness 
to have an elbow session, lost no 
time in joining the pair. Within five 
minutes, Mulchaney had shut off his 
lathe, Fritznickel let his shaper ram 
become inert, and the skinny little 
Englishman had joined in for the 
kill. “What a job for a timesetter!” 
I said to myself before exercising my 
own prerogative and sidling up to 
the rest. Soon there were no less 
than eight men eagerly examining, 
very carefully and time-consumingly, 
the latest in micrometers, depth 
gages, and whatnots. 

By the time the drummer was 
ready to leave, there was a dark- 
brown disturbance on the boss’ fore- 
head and a considerably changed 
face on the time clock. 

While some inconsiderate employ- 
ers deserve a little gyping now and 
then, I cannot see why others, who 
are fair to their employees, should 
be suckers and shoulder the ex- 
pense of the “party” so often rel- 
ished by the time-killing element. 

I am reminded of the time in Chi- 
cago when a slick salesman entered 
the shop in which I worked and 
convinced my fellow toolmakers and 
me of the indispensability of his 
product. What the man was selling 
was, as he called it, a black-diamond 
oilstone secured from the _ great 
depths below the source of the fa- 
mous Arkansas white product so fa- 
miliar to us. He particularly praised 
it for its unusual effectiveness in 
honing razors. This occurred in the 
days when men were men and 
everyone who wore long trousers 
used a “straight.” I was young aud 
had recently been married and in 
order to look “tops” I took particu- 
lar delight in my tonsorial splendor. 

Well, with the customary gullibil- 
ity, I procured one of the prehistoric 
products and took it home. About 
two weeks after, one of the ren 
in the shop asked me, casually like, 
so as not to let his favorite cat out 
of the bag, “How’s your razor feel- 
ing these days, Homey?” I, in order 
to conceal what an easy mark I had 
been, came back with a white lie and 
told him that I thought the hone was 
a good one. 

The truth of the matter was that 
I had used the thing only once, with 
seeming good result, but, the next 
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BETTER GRINDING. .. FASTER GRINDING .. . 
WITH STERLING CHUCKS AND SEGMENTS 


Sterling No. 2 Chucks and Segments 
combine solid grinding wheel effi- 
ciency with all the cooler-grinding 
advantages of theoretical clearance. 
Sterling segments are identical 
throughout—provide-the same high 4 
quality grinding after long use as@j 
when first started on the job. Ad; 
able to a wide variety of mag} 
using 8” to 20” cylinder, , 
they have been tested and@ 
by workers and foreme 
departments overywhas "i 


SHE WHEELS OF INDUSTRY” 
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INTERLOCKING 
DESIGN MEANS 
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CHUCK 
MAINTAINS 
INDIVIDUAL 
GRIP AS 
SEGMENT 
WEARS DOWN 








LIGHT WEIGHT 
CHUCK-EASY 
ON BEARINGS 







CURVED EDGE 

PROMOTES 
CONTINUOUS 
SHEARING ACTION 











SPACE BETWEEN 
SEGMENTS FOR 
COOLER 
GRINDING 
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Speed up your surface grinding by using Sterling segments! They 
form an abrasive ring that provides grinding efficiency every second they 
are in operation. Have a Sterling engineer demonstrate them in your plant 
and see for yourself what they can accomplish. 


- STERLING ABRASIVES 
STERLING GRINDING | WHEEL DIVISION 


CLEVELA PANY 


TIFFIN, 
THE WHEESS we INOUS TRY 
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One Call - 


for Varied Steel Requirements 


Alloys, tubing, structurals, steinless—even with today's 
shortages one call takes care of many steel requirements 
when the call is to Ryerson. 


One order and one invoice for varied production and 
maintenance needs makes the nearest Ryerson plant a time- 
saving source. Eleven other Ryerson plants bring added 
convenience. When ordering for a distant operation you 
can deal with a familiar nearby source and have the steel 
shipped from the plant nearest the point of delivery. 


Ryerson metallurgists and engineers, thoroughly familiar 
with the specialized steel requirements of your industry, will 
work with you on any problem of selection or application. 
Call Ryerson for prompt, helpful service on steel. 


Joseph T. Ryerson & Son, Inc. Steel-Service Plants at: 

Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 

Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, 
Boston, Los Angeles. 


RYERSON STEEL 
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time I tried it out my razor wouldn’t 
purr with its customary satisfaction. 
Through some stroke of good for- 
tune, the little black-diamond beauty 
slipped from my grasp and crashed 
into bits on the tile floor of the bath- 
room. 

It was then that I saw that the 
ingenious crook, whose high-pressure 
facial expressicns put me out as 
would a good, wholesome whiff of 
chloroform, had glued a rectangular 
piece of frosted, plate glass into a 
black-painted, shallow box, and, in 
order to cover up its true nature, 
painted a gloss black around its 
four edges. For some reason or 
other this has been a thorn in my 
side all these years. One cannot 
blame me too much for looking 
upon a salesman, who peddles his 
goods during working hours, as 
being an evil waste of valuable 
company time. 

J. Homewocd 
Ontario, Calif. 


WHEEDLER OR NEEDLER? 


In my experience as a foreman and 
expediter, I have found neither 
course is the best to follow as a fixed 
procedure. 

I believe an expediter should co- 
ordinate and make more efficient the 
supply of raw materials to the point 
of processing; make sure those parts 
needed first came to assembly first. 
To do this an expediter should know 
all details of work that make up the 
finish job he is expediting. He should 
not push a job before it is to be 
used—at least not so the man who 
worked on it can see it. Remember 
the boy shepherd who cried “Wolf!” 
once too often to be believed. 

If a man is told what to do first, 
and if it is an extra-rush job, simply 
tell the man or his foreman that the 
expediter would like to have a cer- 
tain item as soon as possible, and it 
will usually bring results. 

I work on the principle of timing 
parts, but if I miss something, I 
ask for a little more speed, and get 
it. It is also important to let the 
men see that the expediter is work- 
ing just as hard to achieve results 
as they are. 

Rather than needling, better re- 
sults can be gotten by simply say- 
ing: “Bill, here is a job that is 
needed bad on that assembly line. 
How about pushing these awhile to 
get a head start?”; or by saying, 
“Bill, here is a job that is needed 
bad. Can you rush it, and I will get 
the order later?” 

Albert E. Lyon 
Toledo, Ohio 
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Standards 
Finish-Ground . . . ready to go 


Universals 
Tipped and Solid Carboloy Blank. You 
quickly grind to Desired Shape 
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STEP UP ALL YOUR 
SMALL BORING JOBS 


With these Standard 
CARBOLOY boring tools 


“KC FoR ECONOMY 
“FOR PRECISION 


“FOR CONVENIENCE 


—put these Carboloy Tools to work on all your small 
boring jobs. Complete standard line of Carboloy- 
tipped finish-ground boring tools covers a wide 
range of standard boring jobs. When special shapes 
are required, use one of the two “universal” styles— 
quickly ground to finish shape. 


Carboloy-tipped finish-ground boring tools are 
designed to fit standard boring bars. They are avail- 
able in both square and round shanks, and in a wide 
variety of styles and sizes to cover a broad range of 
applications. Other standards also available for large 
boring jobs. Stocked for fast delivery coast-to-coast 
at 70 Carboloy distributors. Call your nearest dis- 
tributor today. Carboloy Co., Inc., 11149 E. Eight 
Mile Street, Detroit 32, Mich. 


CARBOLOY 


(TRADEMARK) CEMENTED CARBIDE 








THESE TOOLS GIVE 
CRISIS PERFORMANCE 


on cucry job 


Celfor Tools possess two exclusive ingre- 





dients . . . Clark engineering and Clark expe- 
rience: engineering known for thoroughness 
and resourcefulness, with noted achievements 
in several fields; and an experience difficult to 
equal in its breadth and variety. The Celfor 
Line is complete for satisfying every need: 


@ CELFOR HIGH SPEED TWIST DRILLS 

@ CELFOR REAMERS 

@ CELFOR CARBIDE CUTTING INSERTS AND 
CARBIDE TIPPED REAMERS 









The new Celfor Catalog has full specifications, 
plus a unique 28-page Engineering Data Section. Write 


for it on your business letterhead. 


CELFOR TOOLS 


Division of CLARK EQUIPMENT COMPANY 
BUCHANAN, MICHIGAN 
OTHER PLANTS —BATTLE CREEK, JACKSON, BERRIEN SPRINGS, MICHIGAN 





Products of CLARK « TRANSMISSIONS ¢ ELECTRIC STEEL CASTINGS 
AXLES FOR TRUCKS ANDO BUSES ¢ AXLE HOUSINGS © BLIND RIVETS 
INDUSTRIAL TRUCKS AND TRACTORS ¢ HIGH-SPEED DRILLS AND REAMERS 
METAL SPOKE WHEELS ¢ GEARS AND FORGINGS « RAILWAY TRUCKS 











Prices on CLARK products will not be advanced in excess of increased costs. 
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NEW BOOKS 





MECHANICAL WoRLD MONOGRAPHS— 
Published by Emmott & Co., 
Limited, 31 King St. West, Man- 
chester 3, England. 


COSTING IN THE ENGINEERING INDUS- 
trRY—By F. R. Godfrey. 62 pages. 
Price 2s. 6d. Nomograph (29), while 
admitting the value of cost-control 
theory, endeavors to set forth prac- 
tical, proved schemes for some of 
the general and essential aspects of 
modern cost control. Scheduling, 
buying, stores records and cost con- 
trol of materials are covered, to- 
gether with cost control for part- 
finished stores. Labor costs and rec- 
ords, payment plans, a consolidated 
bonus scheme and a recommended 
accounting procedure are presented 
from a practical standpoint. 


PRODUCTION CONTROL IN AN ENGI- 
NEERING Factory—By M. L. Yates. 
36 pages. Price 2s. Nomograph (25) 
describes production control methods 
found serviceable in certain factor 
ies, manufacturing partly for stock 
and partly for customers’ orders a 
range of products, each of which is 
made up of a relatively large num- 
ber of individual parts. Features 
covered are materials lists, stock- 
control arrangements, and a tag 
system of production control. A tag 
consists of all operation tickets re- 
lating to one batch of similar parts 
and bound between durable covers. 


TrmME Stupy IN LicHt INDUSTRY— 
By S. Bloye Dipple. 65 pages. Price 
2s. 6d. Nomograph (27) presents 
clearly the principles and techniques 
of time study with reference to both 
English and American practices. It 
discusses measurement of time ele- 
ments and performance, fatigue al- 
lowances, adjustment for factory 
limitations, standard times and syn 
thetic setups, standard times for 
press, drilling and assembly opera- 
tions and the application of incen- 
tive methods to inspection. 


PERSONNEL SERIES BULLETINS—Pub- 
lished by the American Manage- 
ment Association, 330 West 42nd 
St., New York 18, N. Y., from 
papers presented at the 1946 per- 
sonnel conference. 


Bulletin 97 (47 pages—$0.75) cov- 
ers new concepts in collective bar- 
gaining in the following papers: 
Labor Relations Today—Frank Ris- 
ing; Fact Finding and Ability to 
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ELECTRIC FURNACES 


Model CEA is designed to give outstanding perform- 
ance at low initial and operating costs. Has special 
high temperature heating element embedded in four 
sides of muffle lining for protection and uniform 
heating. Built with TEMCO stepless control which 
permits operator to select and hold any temperature 
from 500° to 2000° F. Maintains even temperature 
regardless of normal changes in line voltage. Heating 
chamber 4%4"x4\4"x6". Max. input 1.5 kwh. Insu- 
lated cast-aluminum body. Supplied with attachment 
cord ready to plug in and operate. For 115 V. AC 
$80.00; 230 V. AC $85.00. Also available for DC. 


Model OFE is built for continuous use up to 
1600° F, intermittent to 1900° F. Synchronous 
motor driven input controller permits selection 
and holding of any temperature from 250° F 
to maximum. Highest quality nickel-chromium 
alloy heating element covers four sides of 
chamber. Steel frame with 414” insulation. 
Counterbalanced door opens upward. Muffle 
chamber 6”x5”x10”. Maximum power con- 
sumption 2.2 kwh. For 115 or 230 V. AC 
$194.00. 


Models CEA and OFE are equipped with an indicating 
pyrometer calibrated in both F. and C. scales. They 
are economical to operate as nearly all the power 
is consumed within the heating chamber, Ideal for 
general laboratory uses, heat treating and small unit 
production. 

See your supply house or write for descriptive bulletins 


461 W. LOCUST ST., DUBUQUE, IOWA 


MODEL CEA 


Raison’ 


MODEL OFE 














































e VERSATILE 
e DURABLE 





8 inch Stroke 
HY-DUTY 
MODEL 





SHAPE-RITE 
SHAPERS 









ACCURATE 










DEPENDABLE 








You can depend upon the built-in accuracy and durability of Shape-Rite Shapers to withstand 

day-in and day-out capacity production. 

increase the output of precision work. 

type of work within the capacity of eight-inch stroke Shapers. 

——, - small instrument manufacturers. 
pt. A-9. 


Sad Service Machine “hol Co. 


The speedy set up features and ease of operation will 
Shape-Rite Shapers are Versatile, and will handle any 
Unexcelled for Too! and Die 


Complete specifications on request. Write to 


2363 UNIVERSITY AVES PAUL 4, MINNESOTA 
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Pay—Clarence B. Randall; Salient 
Characteristics of Postwar Union 
Agreements—Ralph A. Lind; and 
Implications of Company Security 
against Stoppages—Samuel Schuch- 
ter. 

Bulletin 98 (32 pages—$0.75) on 
reconciling labor and management 
philosophies includes: The Common 
Goal of Management and Labor— 
George D. Heaton; Labor and Man- 
agement Look Ahead—<. Wright 
Bakke; and Labor, Management and 
Congress—Robert Ramspeck. 

Bulletin 99 (42 pages—$0.75) 
covers constructive employee rela- 
tions in unionized and non-unionized 
plants in: Labor Relations in a Non- 
Unionized Company—Raymond S. 
Livingstone; Areas for Labor and 
Management Cooperation—a panel 
discussion by George Hodge, Guy B. 
Arthur, Larry A. Coombs, William 
Gomberg and Joseph Scanlon; and 
Employee and Public Relations— 
Eugene J. Lyons. 

Bulletin 100 (43 pages—$0.75) on 
rating and training executives and 
employees includes papers: Em- 
ployee Selection for the Average 
Company—Richard A. Fear; Merit 
Rating: Its Validity and Techniques 
—Joseph Tiffen; Executive Develop- 
ment Program for Affiliates of 
Standard Oil Co. (N.J.)—George B. 
Corless; and Interpretation of Per- 
sonnel Reports and Statistics—Dale 
Yoder. 

Scanning the wide list of subjects 
covered shows clearly the range of 
interesting and informative ideas 
presented. Whether or not one agrees 
with all ideas, beliefs and sugges- 
tions in the papers, there cai. be no 
disagreement with the effort of 
A.M.A. to promote clear, concise 
thinking on these subjects and action 
to better personnel methods and ob- 
jectives. Bulletins are recommended 
highly to all executives. 
oe 


EXAMINATION OF INDUSTRIAL MEAS- 
UREMENTS—By John W. Dudley, 
Jr., Chemical Engineer, American 
Viscose Co. Published by McGraw- 
Hill Book Co., Inc., 330 West 42nd 
St., New York 18, N. Y. 113 pages. 

Price $2.00. 





Covering the fundamentals of sta- 
tistical techniques for detection of 
variation in the manufacture of in- 
dustrial products, this book does not 
confine its treatment to its titled 
subject. 

It is rather a discussion on sta- 
tistical theory, quality-control charts, 
quartile .analyses, correlation and 
curve fitting. Written to acquaint en- 
gineers with statistical tools, it can 
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well serve its purpose, even though, 
or possibly because, mathematics 
have been kept to a minimum. For 
those Who wish to inquire into the 
detailed mathematical background 
of the statistical theories, a bibliog- 
raphy is given. 

Throughout the book are examples 
that demonstrate the examination 
of various types of industrial meas- 
urements and illustrate how re- 
liable data can be distinguished from 
erratic data. 

. 


How TO SUPERVISE PEOPLE IN INDUS- 
trY—By Dr. Eliot D. Chapple, 
Pres., The Chapple Co., and Ed- 
mond F. Wright, Asst. Dean, 
Graduate School of Business Ad- 
ministration, Harvard University. 
Published by National Foremen’s 
Institute, Inc., Deep River, Conn. 
123 pages. Price $2.50. 


Application of human - relations 
principles in dealing with workers 
may be considered one of the most 
important, if not the most important, 
factor in increasing of worker pro- 
ductivity and improving the produc- 


tion on which rests the survival of — 


a manufacturing organization. 

The authors have directed this 
book to that purpose—to show fore- 
men how to be foremen. The job of 
being a foreman is delineated in all 
its vital functions. In addition to 
general human-relations’ aspects, 
specific problems as discipline, train- 
ing new employees, keeping of 
adequate records, interviewing job 
applicants, relationship with top 
management and living with union 
representatives are treated fully and 
adequately. 

” 


A BIBLIOGRAPHY ON DIE CASTING— 
By the Editors of Die Castings 
magazine. Published by The Tech- 
nical Publishing Co., 1240 On- 
tario St., Cleveland 13, Ohio. 
Price $7.50. 


Technological development in recent 
years has expanded the scope of die 
casting as a method of metal fabrica- 
tion. For the first time, a bound 
bibliography on this subject is of- 
fered to product designers, research 
men, metallurgists, technical librari- 
ans and production engineers. There 
are over 1,200 references covering the 
American, English, French and Ger- 
man literature from 1915 through 
1946. The volume is broken down 
into 8 separate subject-matter head- 
ings such as alloys, applications and 
uses, design, finishing, general data, 
machines, process and properties. 
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Tool Expense is Excessive with 
Antiquated Checking Systems 


Change to McCaskey Tool Control and you will save in a dozen 
ways—save tools and the time of both employees and machines. 


The East Plant Motor Div., General Electric Co., Pittsfield, Mass., for 
example, reduced tool requirements and loss thru McCaskey Control. 
Mr. Charles W. Reagan, Tools & Methods Dept., told in a recent issue of 
Factory Management and Maintenance how these dollar-saving results 
were gained over a three year period: 


1. Repaid cost many times over—vital factor in success of tool division; 


2. Requirements by departments cut to minimum—more production with 
less tools; 


3. Inventory loss held to fraction of 1 percent—losses almost negligible; 
4. Hoarding of tools discouraged; 


5. Clearance time for transferring or terminating employees cut to 
minimum—invaluable in placing responsibility for tools; 


6. Serviceability of various types of tools compared—loss and breakage 
checked; 


7. Readily adaptable to varied manufacturing needs; 


8. Swift and accurate inventory of all tools by depts.; tool costs readily 
available; 


9. System immediately operated by untrained and inexperienced em- 
ployees. 


Whether you have one or several cribs tor production or maintenance work, McCaskey 
Control wil cut your tool costs and prevent production delays. Write for a reprint of 
Mr. Reagan's article, “Flexible Tool Control Repays Costs Many Times Over,” and 
similar reports of cost-reduction and improved opera- 
tions in other well-known plants. 











F7(C\_ @d/eey \NDUSTRIAL CONTROLS 
_ PRODUCTION + INVENTORY * TOOLS » COSTS + PAYROLL 
| THE McCASKEY REGISTER COMPANY, ALLIANCE, OHIO 







































































Proof of the value of any industrial product lies in the ex- 
perience that practical men have had with it. Sun products 
have been ‘Job Proved"’ in the lubrication of almost every 
type of mining, manufacturing, power and transportation 
equipment . . . in refrigeration and air-conditioning . . . in 
metal cutting, tempering and quenching . . . in the proces;- 
ing of textile fibers, leather, natural and synthetic rubbers 


. .. in the impregnation of electrical, electronic, and pack- 


aging materials of various kinds. 





SUN INDUSTRIAL OILS 


SOLNUS OILS — Well-refined straight mineral 
oils. Stand up under hard use for long periods 
of time. Recommended for use in the machine 
tool industry, in air compressors, certain types 
of Diesels, etc. 


SUNVIS OILS — Are in the same category as 
Soinus Oils with the difference that, in addi- 
tion, they meet practically all paraffinic and 
high V.I. oil specifications. 


OCNUS OILS—lLow: carbon-content oils, con- 
taining an additive which minimizes oxidation 
and gives detergency. Ideal lubricants for in- 
ternal combustion engines subjected to con- 
tinvous heavy loads under the most adverse 
Operating conditions. 


DYNAVIS OILS—tLow povwr point inhibited 
oils which help prevent formation of harmful 
corrosive and sludge-forming acids. Well-suited 
for engines fitted with alloy bearings and op- 
erated at high temperatures. 


SUNTAC OMS— 100% petroleum products 
which have been treated to increase their ad- 
hesiveness. Recommended for general lubrica- 
tion in all industries where sudden shocks and 
reversal of loads take place. These oils cling 
to the parts to’ be lubricated. 


CIRCO OILS — Used for general lubrication of 
industrial machinery when straight mineral oils 
ore required. 


SUNISO REFRIGERATION O1LS—Have ex- 
tremely low pour points and long life stability 
characteristics. Initially neutral and resistant to 
formation of detrimental acids under service 
conditions. The most outstanding oils in the 
refrigerating and air-conditioning fields. 


SUN JOB PROVED’ PRODUCTS CUT COSTS, 
SPEED PRODUCTION, IMPROVE QUALITY 


To help you find solutions to problems in any of these fields, 
Sun Oil Company offers a wide selection of ‘Job Proved"’ 


“J3OB PROVED" 


STEAM CYLINDER OILS—High flash and fire 
point lubricants for either saturated or super- 
heated steam conditions and for worm gear 
speed reduction units. 


SUN CAR JOURNAL OILS—Daoark oils meet- 
ing A.A.R. Specifications. For use on railroad 
cars and waste-packed bearings of railroad 
equipment. 


SUN DELAWARE OILS — Dark oils for gen- 
eral lubrication on older type industrial 
machinery. 


SUNOCO WAY LUBRICANT—Has good 
metal-wetting and adhesive properties, ample 
viscosity and E.P. qualities. For use on table- 
ways, as it eliminates chatter and scoring .. . 
resists corrosion. 


SUN MARINE ENGINE OILS—Compounded 
with special emulsifying agents in order to pro- 
vide adhesion to and lubrication of working 
ports in the presence of water. For the lubri- 
cation of bearings, eccentrics, cross-heads and 
various other parts of steam engines. 


ROCK DRILL OlL—Heavy-duty adhesive type 
oil. For ure in jack-hammers, stopers and drift- 
ers on heavy-duty mining operations. 


SUNVIS 900 SERIES TURBINE OILS—High 
V.1., predominantly paraffinic oils, of uni- 
form O°F. pour points, containing additives 
to give high oxidation stability and corrosion 
resistance under practical operating conditions. 
Modern oils for turbine and hydraulic systems. 


SUN INDUSTRIAL 
GREASES 


SUN CUP GREASES—Waoter resistant. For 
grease cup and grease gun application when 
the service is not severe. 





. 













petroleum products, plus the experience of Sun Engineers. 
Their know-how and detailed product information are yours 
for the asking, without obligation. Telephone your local Sun 
office, or write Dept. AM-4. 


SUN OIL COMPAN Y 
Philadelphia 3, Pa. 
PETROLEUM PRODUETS FOR INDUSTRY 





SUN GUN GREASES—Smooth greases made 
with medium viscosity oil. Stable under pres- 
sure in power guns or booster guns. 


ADHESIVE PRESSURE GREASES—Won't drip 
or splash and are excelient lubricants for open 
gear applications. 


SUN DARK PRESSURE-SYSTEM GREASES — 
For power-driven central grease lubricating 
systems in heavy industries. Can also be used 
os a “medium cup grease." 


SUN MINE CAR GREASES— Availabie in sev- 
eral grades. Suitable for both anti-friction 
bearings and plain bearing cavity-type wheels. 


SUN ROLLER BEARING GREASES—For use 
on electric motors and generators and other 
high-temperature machinery equipped with 
ball or roller bearings. 


SUN GEAR COMPOUNDS—Biack adhesive 
open gear compounds and wire cable greases. 
Recommended for open gears on metalwork- 
ing power presses, mining machinery, old re- 
duction mills, crushers, pump gears, etc. 


SUN MINING MACHINE LUBRICANT — Semi- 
fluid. For use where a light but adhesive type 
grease is required. Free from separation or 
decomposition. 


SUNOCO TRACTOR ROLLER COMPOUND — 
For miscellaneous ports of caterpillar or 
crawler-type tracks. Provides good lubrication 
with exceptional sealing qualities. 


SUN METALWORKING 
OILS 


SUNICUT — Straight or non-emulsifiable trans- 
parent cutting oils. Recommended for avto- 
matic screw machines and for heavy-duty ma- 
chining operations. 





SUN INDUSTRIAL 
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SUNOCO EMULSIFYING CUTTING OIL—A 
self-emulsifying oil which produces a stable 
white emulsion when mixed with water. Sunoco 
is an efficient and economical cooling and 
lubricating medium for turning, milling, drill- 
ing, and other metalworking operations on 
both ferrous and non-ferrous metals. It is also 
an excellent grinding coolant. 


SUN QUENCHING O1LS—Specially refined 
oils designed to develop moximum physical 
properties in a wide variety of stee!s. 


SUN TEMPERING OILS— Specially refined oils 
for tempering steel up to 550°F. Due to their 
low carbon content and stability under heat, 
these oils have an unusvally long service life. 


SUN ROLLING OILS—Straight and emulsify- 
ing oils which will permit maximum production 
in rolling steel, aluminum and brass. 


SUN /NTI-RUST COMPOUNDS — Petroleum 
base oils with chemical additives designed to 
prevent the rusting and corrosion of steel. 


SUN PROCESSING OILS 


SUNOTEX TEXTHE O1LS—Designed to im- 
part certain additional properties to various 
forms of fibers during their processing from 
the fiber state into a manufactured product. 
All Sunotex textile oils are emulsifioble in 
water. 


SUN COTTON CONDITIONING OILS— Pale 
mineral oils which condition the cotton. They 
prevent waste by cutting down excessive 
amounts of “fly” or fine air-borne particles 
of lint. 


SUN ASBESTOS FIBER CONDITIONING OIL 
—Used for spraying on the asbestos during 
processing. Fibers are not so readily damaged 
or broken down into harmful dust when this 
product is used. 


PRODUCTS 


, 





SUN CORDAGE OILS — Are adaptable in var- 
ious formulae used by cordage manufacturers. 
They are selected products which are highly 
compatible with additives. 


CIRCOSOL—-2XH (Rubber Processing) — 
An elasticator and processing aid for GR-S 
particularly. 


CIRCO LIGHT PROCESS OIL (Rubber Proc- 
essing)—A processing aid and excellent 
softener for natural rubber, natural rubber re- 
claims, and neoprene synthetic rubber partic- 
viarly. Used for GR-S to some extent. 


SUNDEX 53 (Rubber Processing)—An in- 
expensive product suitable for processing GR-S 
and kiends of GR-S and natural rubber. An 
estublished outstanding processing aid for 
footwear rubber stocks. 


CIRCOMAR-5AA (Rubber Processing) —A 
black colored product used in reclaiming natv- 
ral rubber scrap. Used also as substitute for 
asphalt fluxes in processing natural and GR-S 
rubber. Free-flowing at room temperature. 







SUN LEATHER OILS—Mineral base leather 
oils. Used for obtaining the desired tensile 
strength, proper temper and a_ controlled 
moisture content. They maintain a light even 
color... mix well. . . distribute evenly. 


SUN MISCELLANEOUS 
INDUSTRIAL PRODUCTS 


SUN SPIRITS —For the thinning of paints, 
varnishes, and enamels. Also for metal clean- 
ing. This product is a pure water-white petro- 
leum solvent and is free of corrosive sulphur. 


SUN WAXES — Used in packaging, sealing, 
coating, waterproofing and for numerous manvu- 
facivring and chemical processes. 
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POWER PLANT found Sun Diesel Lubricant 
lasted 50% 
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with a Sun 


EXTILE MILL 
by adopting a Sun Processing 


RUBBER MANUFACTURER saved $3,000 a 
ing Aid 


ALUMINUM PARTS MANUFACTURER 


creased output 43% with Sun Cutting Oil 


longer. 










Process 


i, “ 
* 
t ° 





increased slashing spe 










in- 


ee 


sa 














Se 7: “ 
DRILL HIGHLY ABRASIVE MATERIALS. WITH 


Se SOLID CARBIDE 
TWIST DRILLS= 


he gees LT TP 
oa ae 
ee 


You'll Find Type “C” Ace Drills More Efficient 


Only through Ace Drill Corporation’s you peak efficiency when driiling abra- 

ynique “ground from the solid” process sive non-ferrous metals and plastics. 

is the solid carbide twist drill possible. The economy of using solid carbide 
Ace TYPE “C” Drills are solid carbide twist drills is evident in the continuous 

and are constructed with a heavy web production possible with these harder, 


and fast spiral, polished flutes to assure more wear-resistant drills. 


Ace produces Hi-Brinell drills for drilling hardened steel and spiral fluted 


drills with spiral fluted carbide tips for abrasive non-ferrous material. 


*® WRITE FOR THE DESCRIPTIVE FOLDER » 


ACE DRILL corporation 


MANUFACTURERS OF GROUND-FROM-THE-SOLID DRILLS AND REAMERS 


DETROIT 27, MICHIGAN 


= 
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Eliminate unnecessary packing and shipping costs with 


COCOON 2rotective Packaging 


Now, you can eliminate costs like these from your bud- 
get: the cost of disassembling machinery and equipment 
in preparation for packaging ... the cost of applying 
greasy preservative coatings. . . the cost of replacing, or 
re-conditioning, shipments damaged by moisture. . . the 
cost of removing preservatives and reassembling equip- 
ment at destination. These items represent real money! 

Cocoon, the amazing protective packaging applied 
with a spray gun, affords perfect protection against snow, 
rain, sun ... keeps safe anywhere anything from a ball 
bearing to a locomotive. Submit your protective packag- 
ing problem to us for analysis. Cocoon protection can 
assure perfect shipment or storage for your equipment 
anywhere in the world. R. M. Hollingshead Corporation, 
Camden, New Jersey; Toronto, Canada. 


Package with Cocoon 
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IMPORTANT 


The number and scope of inquiries about 
Cocoon is amazing. To help us answer 
your inquiry quickly—to make it possible 
to give you a comprehensive recommenda- 
tion—please give us as many details as 
possible, including: the item to be pack- 
aged; range of sizes; extent of protection 
required, and for how long; whether your 
problem involves storage, domestic or ex- 
port shipment. Descriptive literature or 
photographs of your product are very 
helpful. 





















Strips off like 


mS 





spray gun 


A PRODUCT OF 
we 


LEADER IN MAINTENANCE CHEMICALS 
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How Du Pont’s improved 
solvents tackle your 
degreasing problems 





















UNDER VARIOUS TRADE NAMES, Du Pont Tri- 
chlorethylene and Perchlorethylene solvents for metal 
cleaning have served American industry successfully 


for many years. If you have used vapor degreasing 
solvents in your plant, no doubt you have used these 
solvents made by Du Pont. 


NOW Du Pont has developed 
a new and improved Trichlor- 
ethylene which is BETTER 
THAN EVER. This product 
and Perchlorethylene are two 
fine solvents. They are the 
best Vapor Degreasing solvents we’ve ever made— 








LOOK TO the service offered 
by Du Pont and by distribu- 
tors of Du Pont solvents to 
help you conserve your sol- 
vents through effective and 


the best we know how to make. Use them with com- for your copy of ‘Metal Degreasing—Standard 
plete confidence and assurance for all metal degreas- Practice.”’ E. I. du Pont de Nemours & Co. (Inc.), 


ing work. We believe they'll serve you better! Electrochemicals Department, Wilmington 98, Del. 








DU PONT SOLVENTS 
for VAPOR DEGREASING 













SOLD NATIONALLY 
THROUGH DISTRIBUTORS 





BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY Gy POND 











economicoperation.Send today 











C6. u.5. eat.orf 
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in the Rotary File Field 


Taey’re “‘rops”’ in every respect... 


quality .. . performance ... . long service. That’s 
why Nicholson Rotary Files and Burs are largely 
preferred by experienced industrial craftsmen. 
For throughout their wide range of types, cuts 
and sizes, Nicholson Rotaries are manufactured 
to high precision standards — perfectly rounded, 


true centered, accurately cut or ground, expertly 


hardened. 


For delicate filing operations, Nicholson now offers 
Rotary Files (hand cut) and Burs (ground from 
solid) with 44” shanks. Available in 9 standard 
shapes, one degree of coarseness, with stock di- 
ameters from 4” to 5%”. 


For general-purpose filing, there are 4” shank 
Nicholson Hand Cut Rotary Files and Ground Burs. 
16 standard shapes. 3 cuts — Coarse, Medium, Fine. 
¥” to 144” stock diameters. 


For long production runs, there are Nicholson Ce- 
mented Carbide Burs — with wearing qualities up 
to a hundred times that of high-speed tool steel. 
4” shanks. 9 standard shapes. 14” to 1” stock 


diameters. 


Write for further information. Also consult your 
industrial distributor. He will fill your needs and 
render helpful assistance on selections. 


NICHOLSON FILE CO. © 97 ACORN ST., PROVIDENCE 1, R. I. 


( In Canada, Port Hope, Ont. ) 
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From Farm Machinery 






To Machine Tools ose 


. #0) Oe) Bees G 


@ ADAPTABLE TO ALL DESIGN PROBLEMS 


@ POSITIVE GRIP ASSURES EFFICIENT POWER 
TRANSMISSION 


@ LONG OPERATING LIFE WITH MINIMUM 
MAINTENANCE WH ITNEY 
Whether it’s stationary or portable equipment... 


textile or agricultural machinery . .. chain power drive q 0 L LER C o A | N § 


gives highest transmission efficiency. The positive grip 
eliminates power loss due to slippage and frictional These chains deliver constant, full power 
contacts. Because chain drive transmits constant motor smoothly and efficiently. They stand up under 
speed, it helps maintain product uniformity, cuts down the severest operating conditions. All parts 
rejections. Its flexibility and adaptability simplify design are made of alloy steel, hardened to give 
problems... provide a wide range of selection to every maximum service with minimum wear. 
application. Chain drive is easy to install, easy to remove Whitney Roller Chains are available in many 
without disconnecting shafts...has high shock load types in pitches from %" to 23g”. Write for 
capacity ...does not require frequent adjustments to complete specifications. 

maintain tension ... gives long-lived performance with 
little maintenance. 


















Investigate chain drive for your designs. Whitney 
Engineers will gladly help you with your problems. Write: 











Chain & Mfg. Company. Hartford 2, Connecticut 
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At right — Century 30 Horse Power 
high torque, high slip motor operat- 
ing a heavy duty shear. High slip 
motor reduces the shock loads when 
shearing heavy plate. 


Below — Century 20 Horse Power 
motor operating an automatic screw 
machine used for high speed quan- 
tity production. 


CENTURY MOTORS 
Assist in maintaining 
close tolerance in 
production... 


J] bovsone: of Century motors on machine tools in modern 
feeder departments are helping to maintain production 
schedules and keep assembly lines running. The unusual 
freedom from vibration of these motors assists in maintain- 
ing close tolerance in production. 


Century machine tool motors are built to stand up under 
the toughest operating conditions. Their rugged frames, 
accurately machined feet, large shafts, accurate align- 
ments, good mechanical and electrical balance — all 


contribute to their outstanding performance. 


Century 2 Horse Power, open- 3 , > 
rated general purpose motor Century builds a complete line of electric motors and 


pene — sense generators, fractional and integral horse 
power, in the popular sizes to meet the 
requirements of industrial production, 
processing, and appliance needs. 


Specify Century motors on all elec- 
trically powered equipment., 
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MOW! Sier-B 
CONIFLEX G YOUR REQUIREMENTS 


assured by 
Our 69-Year Experience 


Grant “know-how” in making and 
supplying gears is at your service. 
Whether you require a single 
“special” or stock gears in quan- 
tity, it will be to your advantage 
to submit your requirements to 
“Grant” for quotation and de- 
livery date. We are in position to 
render prompt service. 


For greater design freedom... 
Faster assembly... Reduced wear 


ER-BATH recently installed a Gleason Gear 
Generator to make Coniflex Gears (straight 
bevel gears with localized tooth bearing) available 
to its customers. This feature permits small dis- 
placements of the gears under operating loads 
without concentration of the load on the ends of 
the teeth. It also saves assembly time by allowing 
a tolerance in mounting the gears. 


In generating Conifiex Gears the tool cuts slightly 
deeper in the ends of the teeth than at the center. 
This makes the gear tooth slightly crowned at the 
center—localizing tooth contact at that point. 





THERE’S MORE 


TO THIS 
THAN MEETS 
@ Spur, helical Mee Sata and T H E EY E sean I T . Ss 


finer; straight tooth bevel gears 32 pitch to 3 pitch, up 

to 23” P.D. depending on ratio. Gears shaved from 1” 

to 24", Continuous Tooth Herringbone Gears generated 

by Sykes Method up to 37” O.D. Worms and threads 

precision ground on J. & L. Thread Grinder to extremely 

close tolerances. Spur gear grinding up to 16” diameter. wf i. 


Helical gear grinding up to 10” diameter. Involute and 
straight side splines up to 42“ between centers. 


Precision machinery plus engineering “‘know-how”’ 
at Sier-Bath can solve your gear problems. Write 
for information now. 





Coeeresecccecsccccoced 


y 








To provide the maximum in gear 
efficiency, CINCINNATI G Ss, 


ALSO MAKERS OF SIER-BATH SCREW AND GEAREX ROTARY PUMPS where needed, are ground, lapped 
or shaved. We can shave from 1” to 


In thousands of applications, Cin- 


cinnati GEARS, GOOD GEARS 
ONLY, are proving their unique 
@ fitness in meeting engineering 
= demands for precision and per- 
a formance. 
GEAR and PUMP co., Inc. THE CINCINNATI GEAR COMPANY 
Crear Good Gear Only 
ailiiosen couiethes GAB pine: we rence Wooster Pike and Mariemont Ave. * Cincinnati 27, Ohio 
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INDEX MILLS 


will help you on your tool, die and production 
work. In addition to micrometer dials on 
screws, verniers are standard equipment for 
cross and longitudinal locating. If finer pre- 
cision is desired, rods and indicators are avail- 
able. These in conjunction with power feed 
to a precision ball bearing spindle make a 
very versatile machine for milling, drilling and 
boring. Literature promptly mailed on request. 









Mfd. by 
Index Mach. 
& Tool Co. 








A quality.tool for precision work in the 
tool room or production line, incorporating 
such features as ball bearings—hardened 
and ground worm—dquick acting throw-out 
for free hand turning—single movement 





table lock that does not cramp table out 
of alig Pp d trough. 12” size 


+ 
a 








For use on Index Mills or any other ma- 
chine that will accommodate a 12” tabie. 














3100 E. MICHIGAN AVE. 





Precision 
Gears 

in 
Production 
Quantities 


We specialize in the mass production of precision 
gears to customers’ specifications. 

We have the necessary facilities and skill to pro- 
duce such gears in all materials in any quantity, and to 
meet any specifications that modern machine tools under 


the supervision of New England craftsmen can turn out. 





You furnish the specifications —we'll produce the gears 


PERKINS Precision, Custom-Cut 
GEARS 


PERKINS MACHINE & GEAR COMPANY - Springfield 2, Mass. 











PERKINS MAKES: Helical Gears, Bevel Gears, Ratchets, Worm 
Gears, Spiral Gears, Spur Gears, Ground Thread Worms 





JACKSON, MICH. 
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f PISTON RINGS 


for 


IMPACT MACHINERY 


a MADE OF HIGH QUALITY ALLOY STEEL 


ELECTRONICALLY 
HEAT-TREATED 





















CECO RINGS 


Designed and manufactured by the builders of 
Chambersburg Hammers. 





a. Retain their spring and size 
b. Operate satisfactorily for two or three times 


sae former life 


see c. Avoid excessive down time for maintenance 


CEMENTED CARBIDE me d. Quick delivery 


VERALOY PRODUCTS LTD 
THE MARSH - HIGH WYCOMBE - BUCKS - ENGLAND 


CHAMBERSBURG ENGINEERING COMPANY 
CHAMBERSBURG PENNSYLVANIA 
































BILGRAM || 1 GEAR CUTTING MACHINES 


QUALITY 
GEARS Well Designed 





BAM Good Features 
KS Create Production Advantages 


43 Years’ Experience 


ALL TYPES * ALL MATERIALS NEWARK GEAR CUTTING MACRINE CO. 


BILGRAM GEAR & MACHINE WORKS . | 69 Prospect Street, NEWARK 5, NEW JERSEY 
1217-35 Spring Garden, Philadelphia, Pa. FRANK E. EBERHARDT, President 


GAINSCISIONY 


ohee o, 


CUT iF ALL 
GEARS TYPES 


Better Gear Products GANSCHOW GEAR CO., 14 N. Morgan Street, CHICAGO 7. 
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/ o help you increase machine capacity and improve product 


quality Illinois Tool offers an experience gained in 34 years 
of intensive research in the development and application of metal 
_cutting tools specifically designed to meet the requirements 


of each individual job. 





ae FEAD Quarter? 


ILLINOIS — 


; wi ele) F W D1 N. Keeler Avenue, Chicago 39, Illinois 
Canada Illinois Tools, Ltd., Toronto, Ontario 


SHAKEPROOF PRODUCTS 





rN, 


® 


To accomplish\the TASK of delivering 
a steady oil flow.at continuous pres- 
sures up to 1000 p.s.i. (1200 in some 


pump sizes)... 


Your most effective FORCE is the unique 
Gerotor hydraulic pump, built into effi- 
cient pump units for either one or two 


olimdiadtiba 


Like a naval task force, Gerotor 
hydraulic pump units are planned 
and equipped for their one specific 
mission. Complete with tank, relief 
valve, gauges, filter and coupling. . . 
for use with standard or special 


motors. Write for specifications! 


‘pump units 


PUMPS - VALVES - CYLINDERS: 


GEROTOR MAY CORPORATION 
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~ New- 








Helps 
increase 
output 
and 
tool life! 


GULF SOLUBLE CUTTING OIL is setting new 
standards of performance for this type of cutting 
fluid in scores of shops! 

Gulf Soluble Cutting Oil combines high cool- 
ing efficiency and superior lubricating qualities— 
a combination that insures maximum production 
and tool life and fine finishes on the work. 

Other quality features of this new Gulf product 
include improved miscibility, exceptional sta- 








Gulf Soluble Cutting Oi 










Gulf Quality Cutting Oils 


| 
| Gulf Lasupar Cutting Oils A,B,andC | 
| Gulf Electro Cutting Oils A, B, and C | 
| Gulf M-L Cutting Oils A, B, and C 

| Gulf Cut-Aid 
Gulf Cutx B 

Gulf L. S. Cutting Base A and B | 
Gulf Soluble Cutting Oil A 


bility, effective rust preventive properties, pleas- 
ant odor—and it’s nonfoaming. 

Call in a Gulf Lubrication Engineer today and 
let him demonstrate the many advantages of the 
new Gulf Soluble Cutting Oil in your shop. Or 
send the coupon below for folder which gives 
you further information. 





GULF OIL CORPORATION ° GULF REFINING COMPANY 


Division Sales Offices: 


Boston - New York + Philadelphia + Pittsburgh + Atlanta » New Orleans + Houston * Louisville + Toledo 









LUBRICATION 
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Gulf Oil Corporation - Gulf Refining Company AM 
3800 Gulf Building, Pittsburgh 30, Pa. 
Please send me, without obligation, further information on the 


new Gulf Soluble Cutting Oil. 
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: for offset 
7 Power-Drives 
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Two 2” C652 Curtis Universal 
Joints used in transmitting power 
through offset main drive of mill 
ing machine made by The Producto 
Machine Co., Bridgeport, Conn 


Years of dependable, trouble- 
free service have proven to many 
leading machine tool manu- 
facturers that Curtis Universal 
Joints are the answer to their 
offset power-drive problems. 


Curtis Joints have fewer parts — 
no threads to work loose and 
are precision fitted in assembly 
to insure a smooth, positive~ 
action joint that gives maxi- 
mum life with minimum main- 
tenance — factors of real im- 
portance in power drives. 


~ Available in 14 standard e 
sizes from 3° to 4’, ys > 
either single or double. a 
Quotations on special 

sizes, bores or tolerances 

gladly made, upon request 


Write for Engineering Data y 


and drafting templates. 


WRITE DEPT. B-3 


CURTIS UNIVERSAL 
JOINT CO. INC. 
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Here are just a few of the many special 
pumps manufactured by Brown & Sharpe... 
to do special jobs in many different fields. Besides 
making pumps with various mountings we make 
pumps with special internal construction to fit 
individual requirements...often from stock parts. 
Write us YOUR specifications and also ask for 
complete catalog of stock pumps. Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U. S. A. 


Flange Mounted Rotary 
Geared Pump readily ? 
adapted to many 
machines. 





This Vane Pump with 
Flange Mounting fits 
easily into many 
designs. 


Rotary Geared Pump 
designed for lubrica- 
tion of Diesel Engines. 





Duplex Unit with 
Flange Mounting. The 
two pumps, coupled by 
a flexible drive, can be 
separated by a suitable } 
seal to pump dissimilar 


liquids. 
IBS 
We urge buying 
through the Distributor 


CENTRIFUGAL * GEARED * VANE * MOTOR DRIVEN 
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IT’S A <i TO \ee pnopuction 


ABRASIVE 38 Surface Grinder 


SPEED * ACCURACY « LONG LIFE— ABRASIVE 3B 
has them all! 


Fast automatic feeds, with standard table speeds of 20 and 
40 feet per minute, help maintain heavy production schedules. 


Vertical feed dial is graduated to .0001”, for precision 
work of the highest quality. 


Cartridge type spindle of alloy steel, 15s” diameter, is 
carried in adjustable bronze box at front and super-precision 
ball bearings at rear. 


Massive one-piece bed casting — weighing 1540 Ibs. — 
insures perfect alignment and minimizes vibration. 


Ask for descriptive bulletin. 


ABRASIVE 


an 
ACCURACY 80°. 


April 24, 1947 


SPECIFICATIONS: 
Work Capacity: 24” long, 8” wide, 12” high 


Wheel Size: Standard 10” wheel. 8” or 12” 
wheels on order 


Drive: 3 H.P. motor in base 
Table Size Overall: 59” x 102” 
Net Weight: 2670 Ibs. 


If you will send us serial numbers of Abrasive 
machines on the Government Surplus Tool 
list we will endeavor to supply you with infor- 
mation, attachments or repair parts. 


ABRASIVE MACHINE TOOL CO. 


EAST PROVIDENCE 14, RHODE ISLAND 


Dealers in Principal Cities 
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RADII & ANGLE 
DRESSERS 













a 45 Tewaee) || NOTHING UP OUR SLEEVES- 
3 MODELS === It's All in the TOOL! 


for just about every wheel dressing requirement 





We design particular tools to do particular jobs, 
easily, precisely, at low cost. No tooling order 


J ust ONE setting per form is too small, no tooling difficulty is too big for 
Ju st ONE Cc ontinu ous m oti or us to handle. Your tool designing problems are 


a challenge to our ingenuity, mechanical skill, 





Pr} Prominent users tell us that they and over 40 years of sound experience. 
consider ‘“‘Fiuidmotion” Radii & 
e Angle Dressers the finest precision 
« dressing instruments procurable— JIGS * FIXTURES + SPECIAL TOOLS 
regardless of cost. They obtain MACHINE TOOLS 
FEATU RES: greater accuracy, longer wheel life, — pee MACHINE TOOLS 
end much faster setup and PUNCHES AND DIES 










0001" accuracy + Automatie Center- operation. 


+ “Fluidmetl dressing « ’ 
Dustpreet A 9 - ~~ ° hardened We'll be glad to send you com- 


sais St create Seater’ | iste information. Write roLum B it DIE- Lit) 
YS TOOL CO. ost Orange 1, J. 






















940 CLEVELAND AVE., 


ee | =e eo ! 0 6 






pre y Principal Caf 











dal ae 

FEEDS 

---@ “DEGREE’’ in gear perfection ae ae MENT 
THE VW & O Press Co. 









“Gears by Meisel" . . . These two letters 






signify thirty-three years of specilization in 





the art of gear design. They symbolize the 









construction of gears for specific purposes 










which, by their inherent accuracy, assure the ot & E - guTHORITY 


highest possible degree of mechanical prefec- 





SURFACE GROUND 
tien. Lay your problem before « MEISEL PRRASLELISH AND 


All Baumbach Die- 
Sets have demountable Leader 























Gearist to determine the one gear suited for 











your job. as! Pins and Bushings. This exclusive 
ae ney yo ee 
circu"; MEISEL PRESS MFG. CO. || Sz'viisticn statements Seta 






request. 946 Dorchester Ave., Boston, Mass. 




















Ge aest ante) hee 
rf=G | ~ ‘S AIS he ie ] an 


OUR SERVICE INCLUDES: 


+ + cutting gears of every description exactly to 
specifications 

+ + + grinding gears, cams and threads 

- + « furnishing aeronautical parts on a contract 

basis 















You plan and we execute—assuring speedy produc- 
tion, prompt delivery and reasonable price. Send 
blue prints or samples for estimate. 






American Machinist - April 24, 












ves 4 


L oem 
- 


















One of the Singer parts — diameter of 
bore .344”, overall length of part 35%”. 
Two lands %” long were honed in per- 
fect alignment to extremely accurate 
bore limits. 





Some of the sixteen Sunnen Precision 
Hones in operation at the Singer plant. 


















‘Unskilled Operators Quickly Hone 
Parts Accurately within .00O01"—on the 


N GT7a8ee HONING MACHINE” 


— Singer Manufacturing Company, Bridgeport, Connecticut 






Lo Precision Honing pyramided the production of 
precision parts in this Singer plant. Previously it took twelve weeks 
te train a worker to lap this part. And even then the job was slow, 
tedious and often unsatisfactory. 


Using the Sunnen Precision Honing Machine, training time was 
reduced from twelve weeks to one week. 


In addition, parts were consistently more accurate and more uniform. 
Use of honing oil permits the use of air gauges without special cleaning 
of the part — reduces the gauging time. 


As a result the Singer plant at Bridgeport is now using sixteen 
sunnen Precision Honing Machines to hone all sewing machine parts 
and accessories that were formerly lapped. 


If you produce a part that requires accurate internal diameters 
within the range of .125” to 2.625”, call in a Sunnen engineer. He will 
show you what Sunnen Honing can do to he!p your production — or 
write for bulletin No. XSP5O50A. 


SUNNEN PRODUCTS CO. - 7941 Manchester Avenue, St. Louis 17, Missouri The Sunnen 
Canadian Factory: Chatham, Ontario Precision Honing Machine Will 


4 


* Handle any diameter from .125” to 2.625” 


PAE ef * Produce straight round holes within .0001” 


197 tesot wane e706 0 8 * MAECR CFG) K TACs 
¢ Produce any surface finish within com- 


Typical Jobs 
mercial limit 


aed 
& ¥ hei Sar ae ¢ Maintain accurate alignment between 
Hydraulic Metering tandem bores 


Caleylator Machine Valve Stem.Hole 56” 

















Gears.Cutfromhole in diameter; reamed, ¢ Hone any metal (except lead and bab- 
Inner Bearing Ring Stainless Steel Load Corbureter Idler which is reamed and heat treated, and then 4 3 
Accurately re- | Compensator Valve Valve Jet. Hole is then honed. Honing honed. Honing 3 times bitt), and any plastic or ceramic 
moves last ‘tenth’ Seat. Hole is honed honed ofterr ing muintains same pitch as fast as previous 
of stock.” to .0002” limit. for smooth action. line concentricity. method. ¢ Operate without jigs or fixtures 
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-. with MICROLEX 
ANTI-FRICTION DIE SETS 


Now Evans offers you the perfect companion pieces 
for expensive tools and dies. They are Microlex 
Anti-Friction Die Sets. 

Microlex Die Sets have ball or roller bearing guide 
pins. As a result they make it possible for you to pro- 
duce parts faster, to tighter limits of accuracy and 
reduce scrap loss. 










Here’s why: 

Anti-friction guide pins reduce die setter’s time . . . 
enable you to get into production quicker . . . permit 
fast press speeds. Microlex Die Sets eliminate ali 
down time caused by bound, scored or galled pins. 
Bearings on these sets have pre-load of .0015” which 
prevents all possibility of play between guide pins 
and bushings ... assures positive accuracy. 










You don’t have to wait to cash in on the profitable 
advantages offered by Evans Microlex Die Sets. A 
large number of sizes are ready for immediate ship- 
ment. Phone or write today. We will be glad to help 
you select the set that meets your exact needs. 


EVANS REAMER 
AND MACHINE COMPANY 
529 S. Main St. 
New Lexington, Ohio 


RR Ts, 


MICROLEX 


— 
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+ INCREASED PRODUCTION 
— REDUCED SETUP TIME 
= DAYTON ROGERS DIE CUSHIONS 


No matter how you figure it 
Dayton Regers Die Cushions 
will assure better results and 
lower production costs on 
your punch press operations 


because: 


They are readily adapted to either short run quan- 

tity requirements or for large quantity production. 

2. They automatically convert a press from single ac- 
tion to double action for deep drawing work. 

3. Correct pressure pad control on forming dies ob- 
tained quickly by simply adjusting the pressure 
regulator. 

4. They afford positive stripping action on all com- 

pound, blanking and piercing dies. 


Write for illustrated, engineering catalog 2100-1 


DAYTON ROGERS 


Manufacturing Company 
MINNEAPOLIS 7, MINN. 











THE 


TORRINGTON 
ROTARY 
SWAGING MACHINE 


— with 4000 forceful 
squeezing hammer blows 
per minute—makes metal 
tougher and more-elastic. 
Send for booklet—“The 
Torrington Swaging Ma- 
chine.” 





Swager Dept. 


Torrington, Conn. 


The Torrington Co., 
56 Field Street 





















STRAIGHT SIDE SINGLE 
CRANK PRESSES 


for heavy blanking ané forming 


Heavier classes of blanking 
and forming work can be 
handled efficiently and eco- 
nomically on these presses. 


Sturdily constructed with 
either solid frame or built 
up with tie rods. Small elas- 
tic deflections do not affect 
tool alignment. All stresses 
taken centrally. Made also 
with wedge adjustment for 
slide for very close work. 





straight 
side 
oress 








Full details on request, 


ZEH & HAHNEMANN CO. 
NEWARK N. J. 
180 Vanderpool Street 
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POWER PRESSES 


FOR LONG, PRODUCTIVE SERVICE 


**Standard’’ Power Presses 
speed production operations 
—blanking, embossing, pierc- 
ing, forming, drawing or as- 
sembling. Ruggedly made in 
several models—crank or 
knuckle style, direct or back 
geared, with solid or inclinable 
frame—to exactly meet your 
needs. ‘‘Standard’’ Power 
Presses and Foot Presses are 
world-known for their safety, 
long life and ability to pro- 
duce. 


Send for Bulletin PP. 






STANDARD MACHINERY COMPANY 
1565 ELMWOOD AVENUE, PROVIDENCE 7, R. |. 


MANUFACTURERS OF 
Power Presses to 500 Tons * Rolling Mills 
Swagers * Turks Heads * Steel Die Sets 

















Available for IMMEDIATE DELIVERY 
HUB POWER PRESS [iS Sige 


for speed, accuracy 
and economy 





These convenient, high speed, power 
presses will handle materials with 
ease and convenience. Assures high 
production of parts at lowest cost. 


Made in 4!/,, 6, 15 and 27 ton 


capacities Be ok ig 
<< =: 3 





Inquire about the new 27 ton machine. Sais 


WILLIAM F. BREWER MACHINE CO. 
75 LAUREL STREET HARTFORD 6, CONN. 














RIVETERS — PIONEERS in 
their line—head rivets from 
smallest to 5%” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method—Sizes to 
meet all needs—Types_ in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 


Write for literature and don’t 
forget to send samples. 


THE GRANT MFG. & 
MACHINE Co. 
85 Silliman Ave., Bridgeport, Conn., U. 8S. A. 


























Zz 
COMPLETE- \ 
PER-STROKE |\\\ 
STAMPING | 52 \\ 


Capacities: 


Y 
10 tons to 3u0 tons \\ \ 
tons to 3u0 t Ea \ 


Plan your quantity stampings for Dieing Machine production. You'll 
find that this policy PAYS OFF. These unique machines produce sim- 
ple or intricate stampings COMPLETE PER STROKE with an un- 
matched combination of High Production and High Precision. Stamp- 
ings may be consistently held within .0002” limits when required, while 
the thinnest laminations are produced with perfectly clean edges. 
Numerous features make this “upside-down” machine a unique auto- 
matic press capable of increasing die life 600% to 1200°%—more pieces 
between grinds, less stock ground off to re-sharpen. Get full details 
of the MANY advantages! 








Novelty jewelry Can opener blade requir- 

Extruded part produced piece produced ing 8 operations produced 
complete per stroke, complete per complete per stroke at 
8100 per hour. stroke. creatly increased rate. 
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HENRY & WRIGHT MFG. CO. 
483 WINDSOR STREET = HARTFORD 1, CONN. 
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“We Save 
ufe te SOK of 
Production “/ime 


WITH WALKER-TURNER DRILL HEADS 
IN SPECIAL JIGS“’... Wright Aeronautical Corp. 


To eliminate costly setup time, a number of small indi- 
vidual jig-drill combinations employing Walker-Turner 


standard drill units costing $100 to $400 have been 


installed. 


"Housing sections of the Wright Cyclone engine require 
hundreds of holes of various depths, diameters and angles. 
With this installation the changing of jigs and fixtures 


becomes unnecessa ry. 


“PRODUCTION SCHEDULES ALLOWED AS MUCH AS 
30% OF TOTAL OPERATION TIME FOR THIS SETUP 
PROCEDURE. This new method eliminates setup and the 


possibility of error is reduced. 


"We now have more than 30 special jig-drill setups em- 
ploying Walker-Turner Drill Heads in this plant all working 


to our complete satisfaction.” 


E. PRANGE, Supervisor 
Process Engineering 
Wright Aeronautical Corp. 


SOLD ONLY BY AUTHORIZED INDUSTRIAL MACHINERY DISTRIBUTORS 
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FREE LITERATURE 


New Catalogs, Booklets, Bulletins 


MACHINES AND ATTACHMENTS 


RADIAL DRILLS —_ Western, Ma- 
i 3 tine ‘Tool "Works, Hl beer 


and 
heavyrduty drills with 16 “spindle 


in seven sizes from 3 
TAPPING ATTACHMENT _ de 3 
attachment which 
oes in- 


3 SURFACE GRINDERS — 
a €i7-1 descrbes Big ae, Mich. ——- 


beiietie -1 describes 7 

200A, $00, 0 400 and ‘Ffoos sing table macs appli- 

cations, 

4 cee MAR Det Rogers M Co., 
Minneapolis 7, Minn. 4-page 

describes hydraulic overload pitman for 


nch presses. damage 
Urbis, pees fear snd tole a 
es. 


3 LATHES—South Bend Lathe Works, 
South Bend 22, Ind. opage catalog 


room and 
gear lathes with isin. owlag. -—-- 3 
accessories. ; 


SWAGERS — Langelier Mfg. Co., 

6 Providence, R. I. 8-page bulletin de- 

scribes hot- or cold-swaging machines, Types 

Ato L inclusive, Includes bench model and 

models with hydraulic feed, All spindles 
Timken roller bearings. 


mounted on 


7 FRICTION SAWING—The Tanne- 

witz Woe, har om ok Rapids 4, —— 

Aree An Sch chief tool 
ur wartz, 

engineer, Aircraft » of qorarch 

sawing. which burns rather cuts. Tan- 

newitz high-speed bandsaws illustrated. 


8 Toes Logansport, tad. 2 a Machine Co., 
- ge catal 

51 Pree Fy - Pai wetrateshydraul - <- and 

air presses. low- 

cM a special  w arbor presses. 


9 AUTOMATIC neg Pg J Littell 
Co., Chicago 1 


~ ef 
46 wan punch-p ress awe, 13. autap 
feeds, | —y~ 5 ale test 
an » magazine hopper feeds. 
Tadly reels for coil stock. 


1 Oo HACKSAWS—Miller-Knuth Mfg. Co., 
Omaha, Nebr. Three 2-page bul- 


letins cover three contained 
Sawmaster power hacksaws. 6 x 6-in. model 
has automatic shut-off switch and length 
gage for cutting duplicate parts. 
1 1 DRILL BEADS _ Comsnnatiog Mtg. 
Chi 24, Ill. 

7 deri and ttern, fit any drill- 
which adj any = 

stroke 


press, and at as many 
holes as there are a 


12 HACKSAWS — Maquoketa Co., Ma- 
quoketa, Iowa. 4-page bulletin de- 
octane SawMore heavy-du 
els V, GB and GB automatic, with capacities 
of 10x10 or 6x6 in. 


Example 


13.4 CHAMFERING—The Cross Co., De- 
troit 7, poe. 10-page booklet describes 
pai highspeed ak on = 7 
ains gear- pointing an 
chamf 


TOOLS AND ACCESSORIES 


1 4 BA BALANCING _MACHINES—Indus- 

rial Div., Bear Mfg. Co., Rock Island, 
Ill, ie. e bulletin d yee Bear ma- 
chines u to determine balance of rotating 
parts including wheels, armatures and rotors. 


1 5 TOOLS Schmarie Tool & Engineer- 
Co., Muscatine, Iowa. TE ys 

eins * 146 describes carbide-ti 

such as reamers, counterbores oped form 

tools. Includes carbide tipped centers. 


16 CHUCK—Whitman & Barnes, Detroit 
16, Mich. Folder one Micro-chuck, 
which consists of chuck and collet, the latter 
said to adjust to absolute concentricity, List 
of Micro twist drills and watchmakers’ drills 


included. 


17 GAGES — arty Tool & Gage Co., De- 
troit 27, Mich. 4-page bulletin SG-8-46 
describes steel, chrome-pl , tungsten-car- 
bide and Norbide gages inclu snap, plug 
and ring gages. 


18 BEANS TOOLS—Champion Dia- 
mond Co., New York, N. Y. 4-page 
circular describes various diamond tools used 
to dress grinding wheels. Includes new 
tools in ition to regular line. 


19¢ COMPARATOR SCREENS — Jones 
Pp prec ae Go », Hoinatial Vt. 
“page ca 7 screens 
28-008 catalog of — ‘y oe 
parators. Includes screens with oulies @ on 


front surface, and overlay screens with out- 
lines on back, 


20 TOOLS — The Collis Co., Clin 
Iowa. 36-page catalog 36 describes 
illustrates tools such = 3 arbors. ~-— ~ 
collets, centers, sleeves sockets, In- 
cludes tables on tapers. 


HEAT-TREATING AND WELDING 


21 INDUCTION FURNACES — Ajax 
. *% Corp., Ajax Park, Tren- 
ton 5, = J. 8-page letin 12-A describes 
small 3- 6-kw. a sap. a 
used in induction heating, b 

ing and melting. Includes eolle ona molting 
furnaces. 


22 ARC WELDING—Eutectic Wades 
Alloys Corp., New York 13, N. 
4-page brochure “Arc Welding at ree 
Base Metal Temperatures,” gives informa- 
tion or “Low-Temp” Eutectrodes (welding 
rods) for arc welding. 


2 3 OXYACETYLENE CUTTING—Air 
ne ee ee 5 — York 17, 

-page pam escri oxyacety- 
lene machine cutting applications, ‘Tove 
electronic tracer, hot cutoff machines, scrap 
cutting and other adaptions. 


2 4 CRUCIBLE FURNACES—Hevi Duty 
Electric Co., Milwaukee 1, Wis. 4- 
page bulletin HD- 1246. describes Multiple 

~ Hevi Duty and Square crucible fur- 


How to Order 





} Desi. Jahn. Madar ee 
. WR bjannsitss nuns snvite 
,Company WC, Dew.™ Faq. Co... 
. co. addres 6.0).. Nacth. Ot... 

’ 


Breeklya,.%.N.%...... 


AMERICAN MACHINIST, New York 


Fil in 1. if you are requesting 
below four pieces or less, please 


number | use only the bottom card. 
a 2. Be sure to fill one 
wanted space for each booklet. 


3. When you have filled 
out one card, detach, 
stamp and mail. 
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FREE LITERATURE 


2 5 gr a ag ye ~ ng 
Crystolon 


properties, 
selection, brick, conversion factors and atomic 
weights. 


26 SEAM WELDERS—Progressive Weld- 
er Co., Detroit 12, ich. 8-page 
bulletin 803 describes liste, medium- and 
heavy-d << standard ‘welders. Each 
size available in ~ ta longitudinal and 
universal types. 


PLANT SERVICE EQUIPMENT 
AIR pit eas—\ Air Filte 
27% _ merican Air T 


Inc., Louisvine 8, Ky. 24- 
booklet discusses industrial dust problems 
and t gk yplications of AAF air filters, 
includin ing equipment. 


28° TEEL STRAPPING—tThe Stanley 
Works, New Britain, Conn. 8-page 
bulletin describes “Uni-Tie” system of steel 
strapping for skid or palletized loads, In- 
cludes Ace oaenaliy seal feed. 


29 MATERIALS HANDLING—Metzgar 
Co., Grand Rapids 4, Mich, 6-page 
bulletin describes equipment such as wheel 
and roller gravity conveyors, accessories, 
portable power conveyor, casters and wheels. 


30 HOISTS—Industrial Equipment Div., 
The Master Electric Co., Da = 
1, Ohio, 4-page bulletin describes 25 
6000-lb. capacity Speedmaster electrically 
controlled hoist and 250- to 1000-Ib. capacity 
Cablemaster manually controlled hoist. 


31 INDUSTRIAL MODES —-lae In- 
dustrial Models, New York 14 

4-page booklet illustrates t pes of Bas: 
dimensional custom-made models used to aid 
production, 


32 LIFT TRUCK—Lift Trucks, Inc., 
Cincinnati 14, Ohio. 6-page "catalog 
describes motorized HydroLectric 4000-lb. 
lift truck with fingertip control on handle. 


3 FLOORING— Wolter Bates Co., Inc., 
Joliet, Ill, 4-page bulletin covers Bates 
ae open steel flooring with fillet-welded 
ex rs. 


34 TRUCKS—Automatic Transportation 
Co., Chicago 20, Ill. ——~: 
describes 4000-Ib. latform, bs 

die or suspended-load type h-lift Tran- 
stacker. Truck has electric prog /sion and 
electric hydraulic lift. 


35 DRAWING neg or -- Pomero: 
Stereograph Co. Ci 

Ohio. 8-page bulletin psay” describes _ ee 
roy Stereograph, a pers: ive-drawing in- 
strumept which automatically 
vanishing points. No grids ne 


PARTS AND MATERIALS 


36 FASTENERS—The B. F. Goodrich 
Co., Akron, Obio. 40- booklet gives 
data on “Rivauts,’ ’ one-piece blind fasteners 
which serve as blind rivets, nut gots for 
attachment, or both. Made of aluminum, 
steel and brass. 


37 ALLOY — Ampco Metal Compa 
Inc., Milwaukee 4. Wis. 4-page 

letin 57A describes machine-tool applications 
of Ampco Metal, an alloy in six grades 
composed of copper, aluminum and iron. In- 
cludes table om properties of sand castings. 


38 CENTRIFUGAL ruMrs GLuimby 
Pump Div., H. _— Porter Co., 
Pittsburgh 22, Pa. 8-page Bulletin "300-4 
describes model “Q” close-coupled general- 
service centrifugal pumps with capacities 
from 10 to 1,000 gpm, 


39 REMOTE TRANSMISSION — The 
Brown Instrument Co., Div., Min- 
neapolis-Honeywell Regulator Co., Phila- 
delphia 44, Pa. 24-page booklet 5902 on 
New-Matic (pneumatic) remote transmission 
systems for apetentons where electrical 
transmission for indicating, recording and 
control is not desirable, 


40 CHAIN BELTS—The Chain Belt Co., 
Milwaukee 4, Wis. 12-page bulletin 





41 CUTTING OIL—lIndustrial Products 
Dept., Sun Oil Co.,, Eppetnese, t 


poe od pam Bt of various cases. 





42 PIPE MATERIALS—Tube Turns, 
Inc., Louisville 1, ciedine Chart lists pipe 
and fitting materials, incl specifications, 
hemiatey, temperature nits and welding 
ata. 


4 3 F my gy Neg Forge Co., Chi- 


. bi letin, to 
Flange oe M123 eocribes 
trates oom steel flanges, a = sisiones 


drawings, specifications and price lists. 


44 INDUCTION MOTORS — Reliance 
Electric and Engineering Co., Cleve- 
land 10, Ohio. Two 4-page b s de- 
scribe Series C induction motors. Bulletin 
C-118 covers ¥%4- to 3 | ae open 
type) frame sizes 203 26, and C-125 
covers totally enclosed pe — arm frame 
sizes 224 to 326, 


45 CLUTCHES—Carlyle Johnson Ma- 

chine Co., Manchester, Conn, Staion 
47 covers Maxitorq floating-disk clutch an 
Maxitorg automatic overload-release clutch. 
Standard clutch is available to 15 bp. at 
100 rpm., and overload clutch up to 5 hp. 


46 SCREWS — Continental Screw Co., 
New Bedford, Mass. Two folders de- 
scribe Holtite screws, bolts, nuts, and Hol- 
tite “Tap” self-tapping screws which act 
as two-fluted taps and can cut threads in 
plastic and cast iron. 


Machinery & . Harrison, N, J. 

e bulletin udes Worthite “A. 
valves, needle valves, pipe, centrifugal-cast 
tubes, hot-rolled tubes, forgings, wire and 
electrodes, 


47 VALVES—Worthington Pump j ms 
pa 


48 GENERATORS — Century Electric 
Co., St. Louis 3, Mo. 8-page bulletin 
646 describes generators and motor-generator 
sets. De. generators are 50 w. to 200 kw., 
and ac. generators are 500 w. to 150 kw. 


49 BALL pBEARINGS —Tiinistae Pre- 
cision Bearings, Inc., Keene, H. 
4-page bulletin 4b on miniature ball bear- 
ings describes five series: radial, super- 
light, radial, pivot, angular contact and 
thrust. 


50% GENERATOR PLANTS—The Master 
Electric Co., Dayton 1, Ohio, 8- ‘pase 

bulletin descri generator plants 

500 to 17,000 w., ac. and de., driven by 

gasoline or diesel engines. 


51 CASTINGS —Moctenits Metal Corp., 
New Rochelle, N. Y. A ay yp news 
bulletin will cover developments in applica- 
tions of Meehanite castings sdustry. 
net booklet, 8-page Bulletin 24, nowW avail- 
abDie, 


§2 & GaDIDING sy “lag A. Stuart Oil 

wi Oil” I. 12-90m booklet, 
“Grinding wi rovides information 
on selection, gives pe. of use, and 
describes properties of grinding oils. 


eg” ee jeotpas—“ t 
53 Be Gack, MOTOS Nee 


NY. 8-page bulletin pan on Tri- 

ony HA induction motors for pemp 
yA Motors are from 1 to 500 hp. 
speeds and frequencies, and are shielded 


54 Kk ROLLER BRARINGS—McGik Pa 

Inc., “? 6-page 
bulletin” “describes Cam heuer full-type 
needle roller bearings, givi specifications 
and capacities. Also available are 12-page 
bulletin M-40 and ig page SM-42A on Multi- 
rol and Soldidend tirol bearings. 


MISCELLANEOUS 


5 5 POSTER—Koebel Diamond Tool Co., 
Detroit 13, Mich. Poster warns dia- 
mond-tool users to handle tools carefully. 


46-10 on REX cast and steel chain belts for Intended for posting in the plant, it sup- 
drive and conveyor service. Includes all ~~ the booklet, “For Grinder Men 
standard chains, typical installations. bnly 
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ee | CALL CRUCIBLE 


ie for Useful Literature, 
in Engineering Service, 


i WAREHOUSE STEELS 














@ Rex High Speed Tool Bits 
Folder giving characteristics and 
applications.of Crucible’s Rex 
high speed tool bits. 








@ Rexalloy Cast Non-Ferrous 
Cutting Alloy 

A folder on Cruci’Je’s Rexalloy 
tipped tools and tool bits for 
applications between high speed 
steels and tungsten carbides. 
Speeds and feeds on various 
materials; bit sizes; economies; 
increased efficiencies. 
© Max-el Machinery Steels 
Chemical and physical data on 
Crucible’s Max-el machinery 
steels, with typical applications, 


@ Tool Steel for the 
Non-Metallurgist 

A g2-page book on tool steels, 

their application and 

heat treatment. 

© Characteristics of 

Rezistal Stainless Steels 





























Grades, analyses, type numbers, 
properties, heat treatment, 







forging, cold working, drawing, 






machining, and welding 
Crucible’s Rezistal Stainless Steels. 









Steel Analyses 





Handy wall chart, listing analyses 
of high speed, tool, stainless, 
alloy, machinery, and 







special purpose steels. 
@ Data Sheets on ; 

Various Steels 
Individual data sheets on leading 
Crucible Steels of the following 
types: High Speed; Hot Work; 
Die Casting Dies; Air, Oil and 
Water Hardening Tool Steels; 
Plastic Molding; Alloy; and 
Machinery. Analyses, 
applications, critical temperature, 
forging, annealing, hardening, 
tempering, haf¥dness and 
TTT curves where pertinent. 
Send for data sheets on all 
steels you use. 












































Crucible Steel Company of America 
Dept. A-7, 405 Lexington Avenue 
New York 17, N. Y. 


Please send me the free Crucible literature as cheeked. 
@Send data sheets on. ° 










STREET_ 







CITY_ 






STATE_ 














al-cast 
e and ; ee, . . _ 
ASK YOUR FRIENDS why they rely on Crucible’s full 

: warchouse service . . . for specially steels, useful liter- 

lectric , : 

ulletin ature, and the helpful advice of metallurgists and 

erator . , : . 

yo engineers on the selection, use, working, and heat 

9 Ge. treating of these steels. 

Pre- Tell Crucible your needs and difficulties, whether 
— = or not you're a customer. And remember that your 
—. nearest Crucible branch office and warehouse carries com- 

plete stocks of all sizes and grades of high speed, tool, 
a stainless, alloy, machinery, and special purpose steels 
S pase normally used in your locality, 

rom : - 

en by Here you can get all the steels you need . . . and 
get them fast. Make Crucible’s stockroom you 
Corp., stockroom . cut down your inventories . 

news ‘ én ‘ ; ‘ 2 s 

lica- simplify and centralize your buying. Get the habit 
pon f of calling Crucible for specialty steels plus engi- 

neering service. 
ooklet, 
nation 
» and 
aratus Vernon 8811 
henec- Plaza 2883 
. Bo Kirkland 0435 —Providenée, ® ! 
>, all Cleveland 3521 Rockford . «. 
relded. Spaulding 0300 San Franéisco . 
Kirby 3666 Seattle . 

Mfg. Henderson 9400 = Springfield . 
6-page St. Louis . 
oe St. Paul . 
2-page 

ulti- 

1 Co., 
s dia- 
efully. 
t sup- 

> RUCIBLE STEEL 

1947 HIGH SPEED - TOOL - STAINLESS - ALLOY 






Chrysler Building, 405 Lexington Ave., 















RPOSE STEELS jo !NOuSTRY 


s, and Distributors in Principal Cities. Consult 
Directory or Thomas’ Register for Nearest Office 








EDWARD 


Blake 


‘OIMrANY 


634 COMMONWEALTH AVE., NEWTON CENTRE 59, MASS. 


~ 














N 








YOU SAVE 5 WAYS... 
with the BLAKE TAP GRINDER 


] TAP PURCHASES—Bliake-sharpened taps last five to ten times 
@ longer—thread many more thousands of holes per tap. 
2 FASTER SHARPENING—A Blake sharpens taps by the turning 
@ of a crank—in one continuous fast operation—as easily as sharp- 
ening a pencil. 
3 USE LESS-SKILLED HELP—In many shops girls run Blakes 
e@ with excellent results. Blakes are really safe—the hands are 
far removed from the grinding wheel. 
4 GREATER PRODUCTION from your tapping machines. Taps cut 
@ faster—oll the lands cut evenly—taps break less often—and 
require less frequent sharpening. 


REDUCE SPOILAGE by cutting clean, accurate threads that 
easily pass inspection. 


5. 


These 5-way savings can save you, in one year, many times the cost 
of a Blake Tap Grinder. Before you turn the page, cut out the coupon 
below. It'll bring you the full details of the most profitable tap 
grinder ever made. 


Please send me Bulletin 544 which gives complete details on 
Blake Tap Grinders. A.M 


NAME —_— — 





COMPANY 


STREET _ 





CITY . . - ———— 





AMES precision BENCH LATHE 









Known for 40 years as a preci- 
sion lathe of the highest qual- 
ity. Bed 36” long. Ball bearing 
capacity 






headstock uses 1” 






collets. Swing 83/8” over bed. 
Available with motor drive. 


Send for Catalog 

















AMES PRECISION MACHINE WORKS 
WALTHAM 54, MASS., U. S. A. 
























a x % | ' | 
A 7-Hole Drilling Operation Simplified 


Two Model “K” and 5 Model “C” Govro-Nelson Units on set-up 
designed and built by Reed Prentice Corp., Worcester, Mass., to drill 
simultaneously 3-7/32", 2 No. 44, and 2 combination 7/32” drill x 
7/16” counterbore holes in die-cast aluminum housings. Drilling time, 
2 seconds. 





Send for literature giving list of prominent 
together with typical applications 
covering a variety of drilling jobs. 


WRITE FOR 
users, 


ny 
d ile 1044418 





GOVRO-NELSON CO. 
1933 Antoinette 
DETROIT 8, MICH. 


DRILLING UNIT 
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BOOST Your . 
“Cattiag etuerage 


IN PRODUCTION AND PRECISION 


With Kent-Owe rs Milling Machines in your production 
line-up:..your'li turn out more work... with greater ac- 


f 


curacy. .and lower costs! 

Shop men like the “feel” of.these machines. Designed 
for raid, easy set-up and operation. They’ve “plenty on 
the ball” in practical features, tog! Efficient... rugged... 
dependable—assuring steady output without costly down- 
time. J 

In the Kent-Owens Standard line are a wide range of 
hydraulic. and hand operated machines. Let a Kent- 
Owens engineer recommend machines and tooling best 
suited to your requirements. Write for détails. 
Kent-Owens Machine Co.. Toledo, Ohio. 


ay 


No. 2-20 Milling 
Machine 

ee Table,42” x 12” 

4 Table travel, 20” 


KENT-OWENS REPRESENTATIVES 





BOSTO) HOUSTON MOLIN ROCHESTER 
General Machinery Corp. Oliver H. Van Horn Co., Inc John J. Normoyle Co. F. W. Schiefer Machinery Co. 


ae ae INDIANAPOLIS MONTREAL SAN FRANCISCO 
Oatis-Booth Maclunery Co. F. F. Barber Mach'y Co. C. F. Buloui Machinery Co 


CHICAGO 
Neff, Kohibusch & Bisseil KANSAS CITY NEW ORLEANS ST. LOUIS 
Eichmen Mechiacry Co Oliver H. Van Horn Co.,Inc, Blackman & Nuetzel Mach'y Co 
DALLAS , 
Hamilton-Huster Mach'y Co en ae 
DAYTON Eccle 
Gosiger Mach’y Company 


NEW YORK 
ss 
HOS ANGELES | oo, Hattington- Wilson: Browa SYRACUSE 
Cor ny J. F. Owens Mach'y Company 





MILWAUKEE - 
DETROIT PHILADELPHIA TORONTO 
A.C. Haberkorn Mach'yCo, Nef. Kohibusch & Bissell Cyicg Machinery Company F. F. Barber Mach'y Company 
GRAND RAPIDS MINNEAPOLIS PITTSBURGH WALKERVILLE 
Joseph Monahsa The Sasucerice Company Barney Machinery Company F. F. Barber Mach'y Company 











| the 


CLEEREMAN | 
JIG BORER 


Extreme care is taken in every operation and 


every inspection to bring you a precision machine 
of unsurpassed efficiency and convenience. Full 
details are in Catalog 310. Write for it! 


PRECISION IS A CLEEREMAN TRADITION 


thddress — 


Gener? aie ' Chicoge 6 she * 
dison Sires 1 Citres ipiliated — 
400 West Meee in Principe 


‘ 
gepr esento 





a 


BUILDERS OF PRECISION JIG BORERS & DRILLING MACHINES 


|| Se | 





Do sien Types 


And They’re All... 


Hy-Draulic 


Whatever you may require of your shaper or planer 
equipmént, there’s a Rockford Hy-Draulic machine 
tool to meet your needs. Because Rockford ma- 
chines are Hy-Draulic they offer many important 
advantages in easier operation, speed, quality of 
work, and low overall costs. Rockford Hy-Draulic 
planers and shapers are built in a wide range of 
sizes and in five basic types. 


RAM-TYPE SHAPERS...available in rated 

stroke sizes of 12”, 16”, 20”, 24”, and 28”. A 
special 24” machine is also built with non-standard 
table specifications for specialized work. 


OPENSIDE SHAPER... built in 36” table 
stroke size. Provides shaper speeds and rigid 


mounting for tool. 


SLOTTERS ... Ram asSembly may be set in a 

tilted plane up to 10° off-vertical. Table provides 
longitudinal, transverse and rotary feed. Built in 
12”, 20” and 36” rated stroke sizes. 


SHAPER-PLANERS...of practical use in a 

wide range of applications where smaller-type 
planer work must be done. Built in stroke sizes of 
42", 66”, 90", 120", and 144”. 


PLANERS ...Double-Housing and Openside 

... each type built in four rated sizes from 36”x 
36” to 60"x60"; maximum stroke lengths of 10, 12, 
14, 16, 18, or 20 feet available in each size. 


Information on all Rockford Hy-Draulic machine 
tools will be sent promptly upon request. Write for 
Catalog 1946... your inquiry is invited. 


ROCKFORD MACHINE TOOL CO. 
Rockford Illinois 
4612 


























WHERE HAVE YOU SEEN PRICES LIKE THESE? 


Oopesee “oat aap 


Adaptable to 14” x 17” Machines 
6” Drilling Area 
HEAD CAN BE FURNISHED WITH 3+TO 8 SPINDLES 





PRICES 


3 Spindle Head $150.°° 6 Spindle Head $170. 
9 oo Ter 7 :.* 4: 180,°° 
> = ee =.* 4 200..°° 














2V39 CENTERS 


® Delivery in Two Weeks 





CINCINNATI 4, 





IBLEY 


DRILLING MACHINES 
24” and 28” Swing 


GREATER PRODUCTIVITY 
LOW INITIAL COST 


LOW MAINTENANCE 


EASY OPERATION 


IMMEDIATE. DELIVERY 


WRITE FOR CATALOG NO. 66 


SIBLEY MACHINE & FOUNDRY CORP. 


30 EAST TUTT STREET, SOUTH BEND, IND. 
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Aniisep Soluble Oil, in addition to 


the unusual and exclusive merits ]. ANTISEPTIC TREATMENT 


headlined at the right, has other fea- 
tures that will appeal to machine 


operators and management: . . — 
ht» inshdy-soncustiinticatianate Operators like it because it’s 
Se ee kind to hands and does not 


Because it will not load up grinding 
wheels, it prevents blueing or dis- 
coloration of the work—too often a 
problem when grinding. 


ochined werk Eros ciiuge ate «6» REMARKABLE CLEANSING 
tion with water, it provides a film 
of polar characteristics, tending to 


turn rancid. 


displace water and protect against 2 0 W f ve —_ No gum ming or 
rust. 
Buy Antisep and you buy the best in clogging of lines 


water-soluble cutting oils! 








‘HOUGHTON’S 


ITISEP 


SOLUBLE OIL 
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J ESSOP nance 


every type of tool material 





for every cutting operation 





@ The Jessop representative, with complete line of tool materials 
to offer, has no axe to grind and therefore will recommend the most 
suitable material for your needs. You will find him cooperative and 
helpful in solving your machining problems. Send for him today .. . 
or write direct for descriptive literature. 


JESSOP High Speed Steels JESSOP has been a leading 
producer of high speed steel since the first world war and has 
pioneered many improvements in this field. JESSOP High Speed 
Steels are furnished in all types, including straight tungsten, tungsten- 
cobalt, and tungsten-molybdenum analyses, and in all commercial 
shapes such as bars, sheets, drill rod, and finished tool holder bits. 


JESSOP ‘Malta’ Carbides Keeping pace with the latest 


developments in tool materials, JESSOP manufactures “MALTA” 
Carbide tools and tool tips for very high machining production. 
JESSOP “MALTA” Carbide tools and tool tips are furnished in 
standard sizes and shapes and grade of carbide for practically 
every machining operation. Special tools are manufactured to 
customer's specifications. 


’, *" 
JESSOP 'T&V" Cast Alloy An “intermediate” tool ma- 


terial, JESSOP “T & V" Cast Alloy is harder than high speed steel 
but tougher than cemented carbide, and is used for applications 
where machining speeds combined with good shock resistance are 
required. JESSOP “T & V" Cast Alloy tool bits are stocked for 
immediate shipment. 


WASHINGTON, PENNSYLVANIA 


Jaihor made Speawalhly Steels 
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A fast-heating process, which breaks sharply 
from conventional practices as a technique and 
as a producer of improved heating results, has 
been quietly establishing itself in mills and 
plants where metal heating, reheating and heat- 


treating are production operations. 


The process is new. One of the commonest of 
industrial fuels—commercial gas—is caused to 
give results of a new order in speed and quality. 
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*SELAS TRADE NAME 
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IMPROVED HEAT PROCESSING OF METALS 







SELAS CORPORATION OF AMERICA PHILA 34 PA 


Equipment which applies and controls the heat 
is unlike that for any other technique. It repre- 
sents a distinct development. For this reason, 
the identifying name—GRADIATION—can be 
helpful to men in industry who are moved to 


study the process and its record. 


The booklet illustrated here offers a review of 
Gradiation in the metals industry. It is a sum- 


. o . ‘. 
mary of principles and specific performances: 


: 
edules 
nt Sone tes oF 
saitt and pia’, to mine 
rion? 
cics 
c ess” 


. i 


von matte Wetting’ Burne 
extrudin’s py temper ized Hem 












Slug heating 
for forging 


©The name Gradiation implies radiation—high speed, 


high temperature, solar-like heat; it implies gradient— 
faster heating by exposing metals to superheat with 
precise control of heating rte; it implies gas-radiation 
—which protects the charge and is economical to apply. 


Gradiation is a development of Selas engineering. 
Whether your work with metals is producing or 
processing, ferrous or non-ferrous, send for the book. 
Ask of existing installations or of the adaptability of 
Gradiation to your work. 
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. winter Tapper Taps are designed to thread 


eo enormous quantities of nuts on a rapid produc- 
tion basis. Straight shank tapper taps (in four 
different styles) and bent shank tapper taps are 


BUILDS ON available for use in various types of nut tapping 


sd machines. The threaded section of WINTER Tap- 

. 3 per Taps is made as short as possible to insure 
smooth operation and satisfactory results. For 

Yeage threading nuts in small quantities, WINTER Rey- 


ular Nut Taps are recommended. 


YOUR LOCAL DISTRIBUTOR carries a complete 


stock of WINTER Taps on his shelves—as close to 
Craftsmanship of the highest order always has been employed in 


your tapping problems as the phone on your 


desk. 


the manufacture of WINTER Taps. 


WRENTHAM, MASS. and ROCHESTER, MICH, « Distributors in Principal Cities 


A Division of the National Twist Drill and Tool Company « Branch Stores: San Francisco, Chicago, Detroit 


inter Brothers company ‘“e* % 
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--AND AT 


t t 


NATIONAL produces a complete line of End Mills, | 

in a wide variety of sizes and types. Shown : 
below is one ‘of NATIONAL’S Helex Fast Spiral Jey 
End Mills, designed with high helex angle cut- 


ting edges for smooth action. With these mills, INSURES 


Tae) ee 


high speeds and feeds. Production is increased, 
‘" breakage reduced, when you specify NATIONAL 
End Mills, part of NATIONAL’S complete line of 
Rotary Metal Cutting Tools. 


fs . LEADING DISTRIBUTORS EVERYWHERE 
The skill and facilities to make NATIONAL Tools the best you can offer complete stocks of NATIONAL Cutting 


buy are supplied at NATIONAL’S great new plant in Rochester, Tools and factory-trained men to serve you. Call 


Michigen. them for cutting tools or any staple industrial 


product. 


[ATIONAL rwrsr prizs Ann Toor company 


ROCHESTER, MICHIGAN, U.S.A. Distributors in Principal Cities 
Factory Branches: New York @ Chicago e¢ Detroit © Cleveland ¢ San Francisco 
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Whether you’re in a hurry — 






or have lots of time —call us for 


























of Service 
FOR STEEL USERS 







E hope you aren't always in a “jam” when 
W vou call us for steel. But when you are, we 
will give you the fastest possible service. And for 
anticipated needs, you can depend upon us to give 
your orders exacting attention. 

Whether you need, a pound or a ton of steel— 
whether you require Stainless, High Strength or 
Alloy Steels . .. Hot Rolled or Cold Finished Bars, 
Structural Shapes, Plates, Sheets, Machinery, etc. 
—call, wire or write our warehouse nearest you for 
prompt, dependable service. 























United States Steel Supply Compaay 


CHICAGO (90) 1319 Wabansia Ave., BRUnswick 2000 
P.O. Box MM 
BALTIMORE (3) Bush & Wicomico Sts., Gilmor 3100 
P. O. Box 2036 
BOSTON 176 Lincoln St. (Allston 34), STAdium 9400 
P. ©. Box 42 
CLEVELAND (14) 1394 East 39th St. HEnderson 5750 
MILWAUKEE (1) 4027 West Scott St., Mitchell 7500 
P. O. Box 2045 
NEWARK (1), N. J. Foot of Bessemer St., Bigelow 3-5920 
P. O. Box 479 REctor 2-6560 
BErgen 3-1614 
PITTSBURGH (12) 1281 Reedsdale St., N. S. CEdar 7780 
ST. LOUIS (3) 21st & Gratiot Sts.,P.O.Box 27 MAin 5235 
TWIN CITY 2545 University Ave., NEstor 7311 


St. Paul (4), Minn. 


UNLEEB’ STATES STEEL 
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Fie. ... 
if you want 


tools that LAST! 


These days, the lasting quality of Haskins 
Flexible Shaft machines is minimizing produc- 
tion difficulties and delays wherever they're 











at work. Many 20-year-old Haskins portable 
tools are still on the job: and their usefulness 
covers everything from die polishing and buff- 
ing to heavy duty sanding and rotary filing! 
It’s an asset, this Haskins quality—an asset 
that stands ready to help you. 
Send for full information. 
R. G. HASKINS COMPANY, 
2641 W. Harrison St., 
Chicago 1 2, Illinois. 






HC-5, 42 H.P. Multi-speed 
countershaft unit. 750 to 3900 
RPM. Bench-height pedestal. 
360° motor swivel. 


* 





FLEXIBLE SHAFT EQUIPMENT 
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j GEOMETRIC 
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ls you wear glasses, the chances are that your eye 
comfort depends upon some Geometric threaded 
screws. A number of leading optical companies rely 
on Geometric tools for threading the tiny screws that 
hold the glasses frame together. The tool selected for 
this exact fine pitch threading is the Geometric Style 
FJ5 Solid Adjustable Die Head. Consistently accu- 
rate, the Style EJ5 can cut threads as small as ie" in 
diameter, with 80 or so threads per inch. It is small, 
light in weight, but rugged, nevertheless, and has 
been known to thread more than 103,000 pieces with- 
out a grind, whereas average production with solid 
dies ran around 13,000 to 15,000 pieces. 


The Styie EJ5 is but one of the many superior 
Geometric Die Heads, famous for more than 50 years 
as the best in screw threading tools. Write today for 
complete information on the entire Geometric line. 
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ROTARY DRUM TYPES e 
VERTICALS @ SINGLE AND MULTIPLE SPINDLES 
PLANERS ¢ RISE AND FALL @ VERTICAL INDEXING 


The ROTO-MATIC principle of continuous production 
insures the maximum of production and accuracy on 
any job to which a Miller has been adapted. Chain 
clamping mechanisms, where adapted, leave the 
operator free to load and unload parts. On the 
larger type Rotary Drum Type Millers finishing 
spindles are adjustable for toe cut. All spindles 
have provisions for micrometric endwise adjustment. 











MILLING © DRILZING © REAMING ® BORING © PIPE THREADING ® SPECIAL MACHINES 


DAVIS & THOMPSON COMPANY 


MANUFA’* TURERS. MACHINE TOOLs, MICROM TERS ANU GAGES 


MILWAUKEE WISCONSIN 














thrifty a om | THE POSSIBILITIES 
precision 9 M@me?)=—|« OF:«~THE NATIONAL 
bertace oe . | KEYSEATING MILLER 
grinders je on Your Work 


@ Shops all over the country are solving 
difficult keyseating problems by chucking 
this attachment on their drill presses, radials 
and horizontal boring mills—and milling 
keyseats in pieces too large or bulky for 
| convenient handling on keyseating ma- 








chines. 


This Grand Rapids No. 15 Motor Driven Hand | The “National” goes through the hole once 
| and mills keyseats with parallel sides and 


Feed Surface Grinder can, in many instances, be | needle ain tb eats of Ge tb, We © 
used more profitably than the more costly Hy- _|_ big time and money saver and is available 
. : in standard stock diameters from 42" to 342% Several widths of 
draulic Feed Surface Grinders... and we make =| for cutting lengths from 17%” to 12”. It will Sute's can be used 
both types keyseat in blind holes, and offset holes. and many different 
- : | We also manufacture oil-grooving millers. hole diameters key- 







seated with one tool 
through the use of 


WRITE today for Catalog No. 16 eccentric bushings. 







Write for descriptive bulletin 






GALLMEYER & LIVINGSTON COMPANY : 


Manufacturers of Grant Rapids Grinders ty | WUNECO VMN VG TT an (Ole) QO) 


30 STR T ST., S.W., GR iDS 4, MICH. 
330 STRAIGHT ST W., GRAND RAPID M os al ial ie Cannel lie 
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MODEL 250 
Shp in. Special 


SKILTOOLS 


ay 
ee 
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.. A “REVGLUTION” IN MACHINING INDUSTRY ... 


\ | TOUGH Threading jobs licked by COULTER TYPE ‘‘H’’ 


THREAD TAP MILLING MACHINE 


NOW... somes a development that ex- large collet chuck, holding the work rigidly 
tends the capactity of this ‘wonder’ machine. so ONLY ONE REVOLUTION OF THE TAP is 
COULTERS’ are made to perform the most necessary. 


licate th i ti ith both sseed 
ae pce PO acme an wea 5 te Any number of FLUTES, eccentric or con- 


experience, manufacturing precision ma- eccentric relief straight or taper can be 
chines exclusively. The NEW Type ‘“‘H”’ is produced. Pipe taps from ," to 1'/," and 
equipped with an overarm tail center and straight taps from %,” to 11/2” 





WRITE FOR 
FULL PARTICULARS 





PRONUCTION MACHINES 
a SINCE 1896 Fy 


| The Jared COULTER Mucsine Ca. 


BRIOGEPORT ° CONNECTICUT ° 








These are the 


NEW 


DUBLIFE Plug Gages with 


COLORED: féstic COLLETS 
ED up G0. 
RE eNO 


Banish the spectre! In- 
stall the Hamilton Super 
Sensitive Tapping Machine, a 
specialist in precision tapping ‘ 
of small holes (from the smal- . 


= 





lest and finest tap to 10-32 in- 
clusive). 

Patented power transmission 
and adjustable stops permit 
tapping of blind holes to the 
very bottom without tap break- 
age. Spindle idles in reverse 
while tap is being centered. 
Pressure to feed lever changes 
spindle rotation. Release of 
pressure reverses and withdraws 
tap. 

Get complete description and 
specifications. Write for Bulle- 





Colored Collets identify 
plug instantly. Weight is 
reduced, Plugs securely 
tocked without marring or 
scratching plugs as with 
metal collets. 


New Light Weight Handle 
with these collets. 


In one and same balanced 
handle, 2 “GO” and 2 “NO 
GO” Plugs. Tolerances to 
.00002. Reverse either plug 
when wear shows and you 
have a new, fresh gage. Time 
saving! Gage saving! Money 
saving! It is to your ad- 
vantage to know about DUB- 
LIFE GAGES with colored 
plastic collets end _ light 
weight handles. Send for 
complete catalog showing 
DUBLIFE anc A. G. Design 


TOOL COMPANY UNITED PRECISION PRODUCTS CO. 


T * HAMILTON * OHIO ® Ue SA 
SHABBONA, ILLINOIS 


ie.) 
tin T-47, D U B [ | & & il Gages. 
THE 
y, , Ask for Cataleg “G6” 
R Aanmcllou REVERSIBLE 





American Machinist - April 24, 1947 





Machined samples through courtesy of customers. 


NGS 


mpony 


co 


Illustrating the almost unlimited design 
possibilities in producing complicated 
or intricate parts of wrought Copper, 
Brass, Bronze or Special Copper Alloys. 
Additional information regarding this 
product appears on the following page. 





a heated copper-alloy 
blank is centered in 
the die 


2 


the dies close—with 
hundreds of tons of 
pressure... 


3 


and presto! — the metal 
is wrought into a semi- 
finished shape. 


Of course, it isn’t quite that simple. 
There are such matters as alloy 
composition, forging temperature, 
die design, trimming, piercing or 
sizing — but these are problems 
that we take care of. 


aud heres how 


they improve the product, reduce the cost 





Anaconda Hot Pressed Forgings have twice the 
strength of sand castings—without the sand that 
causes needless tool wear. Absence of internal 
defects and a uniform, dense grain structure 
make them gas, air and watertight—able to with- 
stand high pressures. Consistently accurate in 
dimension, they have a smooth, fine-textured 
surface and machine readily. Available in Cop 
per, Brass, Bronze and Special Copper Alloys. 


For typical examples of Anaconda Hot 
Pressed Forgings, see the preceding page. In- 
quiries regarding specific metallurgical, design, 
cost or production information will be given 


prompt attention. 4516 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


Anaconda Hot Fressed Yougings 








LELAND 
GIFFORD | 
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Tacs POWER FEED 


is engaged by the natural 

movement of starting the drill 

into the work with the feed 

lever, and may be disengaged 

by the reverse movement. A 

positive adjustable depth stop 

is provided. A ring graduated 

in 64ths of an inch makes set- 

ting easy. 

For Reaming when a Positive 
Engagement is necessary before the 
tool strikes the work, the power feed may 
be furnished with Hand Engagement which 
starts the feed with a squeeze of the hand. 
When the machine is to be used intermit- 
tently for hand feed operation a Locking 
Pin is included to make the power feed 
inoperative. 


MWA QR eRe EO 














Goss © DELEEU 
Neu Britain, Conn. 














MACHINE Co. 





w 











PRODUCTION LINE RIVETING 
CAN BE A QUIET OPERATION 


If riveting is an essential operation on 
your production line, let a Linley handle 
the job with efficiency . . . minus the 
noise! Through vertical travel of the 
spindle, twin rollers contact the rivet end 
and uniform heads are shaped . . . not 


hammered. 


Six standard machines are available for 
floor installation with capacities up to 
3%,” diameters. Horizontal or direct con- 
nected vertical motor drives. Where 
space bench 


models can be furnished. 


there are limitations, 


For riveting machines that are designed 
and built for long service—even for the 
tough jobs—look to Linley. 


Write for detailed Bulletin 


BROTHERS COMPANY 
LINLEY:: STATE ST. EXTENSION 
BRIDGEPORT 1, CONNECTICUT 
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Tr 
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ees 


OWER HACK SAW*« 


14-Inch Blade 





LOW PRICED 
SELF-CONTAINED 


PORTABLE 
STURDY 


és. READY TO WORK 
” ECONOMICAL 
EXPORT DEPT. 


1111 SO. FERRY BLD'G, 
NEW YORK 4, N.Y. 


WRITE FOR BULLETIN NO. 400 


MILLER-KNUTH MFG.Co. omananes. 





HARDNESS TESTER— 


The Scleroscope is the only hardness 
tester that takes in the entire range 
from the softest to the hardest metals 
without any adjustments. 

MODEL D-1 DIAL TYPE 


Write for Circular! 


THE SHORE INSTRUMENT 
& MANUFACTURING CO., INC. 


9025 VAN WYCK AVENUE 
JAMAICA, NEW YORK 


TELEPHONE: JAMAICA 6-4090 
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space, leis handling for parts, oud ole 
accurate work... as the parts are located and ¢ 
zonly.¢ once the different operations are easily 
bee dimensional personable: Many ine 


5 

















1947 


Machine tools are the ex- 
tension of a man’s ability 
to produce more .. . with 
less effort... and with 


greater personal gain! 


To right: Ex-Cell-O Special-Purpose Machine that 
drills, countersinks, reams, counterbores and taps 
malleable iron steering parts, doing fifteen 
operations on each part. In*.cwcle: Close-up. view of 
fixture with guards removed. Two work pieces are 
clamped at each station. New work pieces are 
loaded in the upper front statidn while work pieces 


at the lower front-are being tapped. 


EX-CELL-O CORPORATION einiichican 


MANUFACTURERS OF PRECISION MACHINE TOOLS * CONTINENTAL CUTTING TOOLS * MISCELLANEOUS PRODUCTION PARTS 
FUEL INJECTION EQUIPMENT *® RAILROAD PINS AND BUSHINGS °* DRILL 2'@ BUSHINGS * DAIRY EQUIPMENT 
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For plunge cut or through feed. Idler 
roll fixtures as shown for long work. 
Send samples for detailed engineering 
report . . . no obligation. 


INCREASE PRODUCTION IMPROVE QUALITY USE ANTON PARALLELS 
ANTON PARALLELS FILL A LONG-FELT NEED—Permanently straight 
and accurate, yet priced for general machine shop use. All fully 
guaranteed to be within the limits specified. Maximum size toler- 
ance .001 inch on ground sides. Maximum variation in parallelism and 
straightness within length, .0001. Rockwell “C” hardness 65 up. 


Hitt 


«x ARR 


Price per set includes a handy Wooden Container. Large Stock 
of Single Pairs also Available. All Prices are F.OB. New York 


ANTON MACHINE WORKS 


52 Sands St. Tel. TR. 5-8092 Brooklyn 1, N. Y. 








INC. 
54, MICHIGAN 


DIE HEAD ~ 


e ACCURACY or THREADS 

¢ LOW CHASER COST 

e ALL AROUND DEPENDABILITY 
Bulletins available: General Purpose Die 
Heads, Insert Chaser Die Head, Thread- 
ing Machines. 


THE EASTERN MACHINE Ew cogP.. Lae Barclay st., New Haven, Cofin. 
Los Angeles ;A. C. Behringer, 3: 3 . San P. San Franctsco; Guy Reynolds, 464 
Vernon St., Oatiand, Canada: F. Barber iMochnery Co., Toronto, Canada. 


AVIS KEYSEATER 


This low cost machine will handle in- 
ternal keyseating jobs up to 1% in. 


Write for illustrated bulletin, 
DAVIS KEYSEATER CO., 403 Exchange St., Rochester, N.Y. 


r 
: 
i 
¢ 


THE CARLTON 


*Anti-friction Bearings 
Throughout” 


MACHINE TOOL COMPANY 


CINCINNATI 25, 


OnIO, U.S. A: 
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TURRET 
MILLING 
MACHINE 











One of the reasons for the outstanding ac- 
ceptance of this modern machine is iis 
versatility. Designed for milling, drilling, 
boring and shaping at all angles, and 
without changing set-up, the “Bridgeport,” 
in a single machine combines the func- 
tions of several single-purpose machines. 
Because of its abilit; to handle a wide 
range of operations quickly, economically 
and conveniently at a moderate invest- 
ment cost, the “Bridgeport” pays high re- 
turns in modernization programs. 


It will be to your advantage to explore 
the possibilities of the Bridgeport Turret 
Milling Machine on your work. 


Specifications 


Longitudinal Feed—20” 

Cross Feed—9” 

Vertical Feed of Knee—16” 

Standard Table—9” x 32” 

Special Tables up to 48” available; also longitudi- 
nal power feed 

Weight with Shaping Unit—2000 Ibs. 


THE 
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Ask for complete, detailed informaticn. 


MACHINES, INC. 
BRIDGEPORT, 
CONN. 

























PRECISION RAM TYPE NO. 7-B 


VERTICAL UNIVERSAL 


MILLING MACHINE 


@ Flexible 
® Sturdy 
®@ Universal 


@ Easy to operate 
® One set up 


® All angles 
quickly obtained 





e Four Sizes 













e Four Types 


e Adaptable to all 
Milling Machines 









For further information 
write Dept. C 





NATIONAL 0p TRIKBUTORS 


LEACH MACHINERY CO. 


CHARLES ST. PROVIDENCE 4, R. 1 
AGENT® re ee oe ee. en ce a 











Pratt & Whiltney 26” 
Gear Grinder in epera- 
tion. Equipped with % 










H.P. Model HL-2 Gusher =2-20 Hy- 
draulic Miil- 
Coolant Pump. ing Machine, 
equipped 





There’s a.. 
RUTHMAN 
GUSHER 


COOLANT PUMP 
for every metal cutting operation 












Gusher Cool- 
ant Pump. 



















There is a size and model Gusher Cool- 
ant Pump to fit your exact needs, from 
1/10 to 2 H.P. up to 209 gallons-per- 
minute capacity. 


Your coolant system worries are over 
when a Ruthman Gusher Coolant Pump is 
installed on your machine. 


Write for Catalog 10-A 


THE RUTHMAN MACHINERY CO. 


1818 Reading Road ; Cnicinnati, Ohio 


——L 











OF KALAMAZOO 





BACKSTANDS 


For converting standard Polishing 
Lathes into high production abra- 
sive belt grinder-polisher units. 
Lifetime Machine tool construction. 










HAMMOND “VRO” Variable Speed 
(1500 to 3000 RPM) Polishing and Buf- 
fing Lathe with two No. 3 Backstands. 


MODEL No. 3 SHOWN 

Write for new Catalog No. 55 cover- 
ing Backstands, Polishing Lathes and \ 
many types of finishing machines in- 
cluding Automatics. 











1618 DOUGLAS AVENUE * KALAMAZOO 54, M'CKIGAN 
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Drill #31 hole 
41/64” deep — 
and countersink for 
#45 hole 
(cycle 1) 





8 Drill #31 hole 


41/64” deep — 
and countersink 
for #45 hole 
(cycle 1) 





ea Automatically : am * 
unclamp fixtures eee: 


from cycle 1 





Eject 
finished 
piece — 


HOGINE...case HISTORY 


Processing a Brass Gauge Socket 
at the Jas. P. Marsh Corp., Chicago 





Drill #31 hole 
5/16” deep — 
(cycle 1) 








Drill #31 hole 
5/16” deep — 
(cycle 1) 





Drill #45 
hole 9/64” 
thru — 
(cycle 2) 


. 


w 


Drill #20 hole 
1/2” deep — 


: (eycle 1) 1 


Drill #45 

# hole 9/64” 
thru — 
(cycle 2) 








(cycle 2) 


WW Hend load blank to dial 


>| for cycle 1 
Reposition blonk from 


cycle 1 for cycle 2 


: 











Operational Sequence: 


This Bodine set-up employs 8 spindles. The part 
is repositioned in the dial for a second pass (cycle 
2) under the spindles to complete all operations. 


Production: 


One piece is completed per stroke of the machine, 
700 pieces per 50 minute hour . . . a total of 5600 
operations. Maybe YOU can use a Bodine to re- 
duce production costs. 
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: 4 
Drill #20 hole 3 
9/32” deep — Pa 


Automatically clamp (eycle 1) 


blank — air cyclinder 

















with KNIGHT’S 


20" 
ROTARY 












A SINGLE 
SELF-CONTAINED 
MOTOR-DRIVEN 
UNIT 


* Adapts any milling machine for power 
rotary milling and indexing work within a 
few moments. 


a Setup time is virtually eliminated — just plug 
into nearest electric outlet for immediate 
operation. No other equipment or connec- 
tions are required. 


* Ample power is provided for almost any W e 
milling operation by a special geared- LTE ¢2 
down motor. 


18 feed changes for 12" to 54” per minute Deserifetive Literature 


make adjustmeiit to any cutting speed simple 
and quick. An optional feed range from 3” 
to 108” is available. 


Din addition to indexing and rotary milling, 
the usefulness of the Rotary Table is further 
widened by its adaptability to many other 
jobs where an automatic revolving fixture 
would save time and costly manhours. 


KNUONT 


GERSATICE 
NI 
QS” 3920 WEST PINE BLVD. «+ ‘ST. LOUIS 8, MISSOURI 
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Front and Center! 


WHEREVER METAL IS BEING TURNED 


Front and center in the ranks of metalworking equipment stand Axelson 
Heavy Duty Lathes... Outstanding in quality, accuracy and durability 
these lathes “have everything” to arm you for complete victory in any 
contest for metal working profits. 

Call any Axelson Lathe out of line, as they move towards the 
machine shops of the world, and you will find a versatile, fast, 
accurate and time-saving machine for light or heavy work. 


Maintenance costs, too, are extremely low. 


Axelson Lathes, of various lengths, are 
manufactured in 14, 16, 18, 20, 25 


and 32-inch sizes. 















AXELSON MANUFACTURING CO. 
6160 S. Boyle Ave. (Box 98, Vernon Station), 
Los Angeles 11, Calif. - 50 Church St., New 
York City 7 - 3844 Walsh St., St. Louis, Mo. 



















ie ee 


THERE IS NO 
ECONOMICAL 
SUBSTITUTE 
FOR QUALITY 



















DEPENDABLE FOR OVER 





CENTURY 





A QUARTER 
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“CONE-LOK” JIGS 


Actual photo of file a 4 
Tannewite High \ 
eed Ban aw 
The Woodworth "CONE-LOK” &® 2 wich 


jig utilizes the full braking power Cost reductions that are downright amazing are 
effected in the cutting of an extremely wide 


of its perfectly mated male and variety of materials by friction sawing with 

TANNEWITZ HIGH SPEED BAND SAWS: flat 
sheets, hardened or soft steels, armor plate plas- 
tics, and many others. Formed aluminum parts 


ACCURACY you CAN TRUST can be trimmed without using a rest*of any kind. 


Whatever your cutting problem, chances are it 
can be done faster and better with TANNEWITZ 


* MECHANICAL SIMPLICITY * ADAPTABILITY | fic si'sins"soio" wn. ortets 
* RUGGED CONSTRUCTION + CHIP PROTECTION 
* SEALED LUBRICATION * MAXIMUM SAFETY 


* CATALOG AND FULL SCALE TEMPLATES UPON REQUEST * 


fete}os fel ag. 


N. A. WOODWORTH CO., ° ial - = aa “THE TANNEWITZ WORKS 


1300 £. NINE MILE ROAD * DETROIT 20°MICHIGAN | GRAND RAPIDS 4, MICHIGAN 


female cones. 











ea Save Hands OCKWE 
, oo Speed HARDNESS TESTER 
Production Mate Only by rien 


with— 
@ Development and improvement of 
L I T T EB L L “ROCKWELL” Hardness Testers over 
the years have made “ROCKWELL” 


Pres-Va Cc Safety Feeder scales the universal standard of hardness. 


KEEP workmen’s hands out of Danger Zone. Use PRES-VAC Safety A reading on the “ROCKWELL,” the 
Feeders to keep hands safe, improve quality and speed production. *“ROCKWELL” Superficial or the 
Pres-Vac acts on trigger-vacuum principle. Picks up—drops—material “TUKON” Tester is the same in any 
instantly. Uses compressed air, 10 to 45 Ibs. pressure. la: 

Littell makes a complete line of pressroom equipment, including: aoane. 
Reels, Roll, Dial and Magazine Feeds; Straighteners; Air-Blast Valves; 
Scrap Winders, etc. Request Bulletins. 


F. J. LITTELL MACHINE CO. 
4169 Ravenswood Ave. CHICAGO 13, ILL. 








230-8 PARK AVENUE, NEW YORK 17, N. Y. 


SPRINGFIELD GEARED HEAD LATHES 


-.. versatile, efficient! 


Springfield designs lathes to retain accuracy and speed 
over long periods of use. For quantity production or special 
use they’re economical and extremely adaptable. Sizes 
available range from 14” to 30”. Write for descriptive 
bulletins, prices and deliveries. 























€ SPRINGFIELD MACHINE TOOL COMPANY=® ** SPRINGFIELD, OHIO, U.S.A. 
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CAM FEED UNIT 


No. 1 Size—1/2” capacity in cast iron. 
No. 2 Size—7/8” capacity in cast iron. 


designed for multiple 

operation on individual Accelerated production obtainable by free 
holes--drilling, counter- loading time and multiple operations on 
boring (reaming or re- several parts simultaneously in normal time 
drilling) and tapping at required for one operation. 


one clamping of work 
Method No. 4. Lower cost per part—higher 


THE AVEY DRILLING MACHINE CO. production per capital investment—greater 


CINCINNATI ¢ OMIO © U.S. accuracy by semi-skilled operators delivering 
ee high quality production speedily, accurately, 


efficiently with a minimum of supervision. 
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How much is the 
“human touch” 
worth... 


in organizing and 
directing your personnel 
activities? 





\. 


bw don’t have to be a magician to spot 
the difference between a company with 
good morale and one with discontented work- 
ers—or a statistician to estimate which organ- 
ization has bigger output, greater returns per 
worker. 





Now, this plain-talking book 
shows you the actual methods 
which make all the difference. 


] It offers specific help in ? Chapters cover the entire 

* organizing and directing * field of personnel admin- 
your personnel department and istration, in terms of human 
the whole broad range of your ; 
personnel activities, first, to set 
up, and then to maintain 


relationships, to show how a 
well-organized personnel unit 


healthy conditions in which can be the deciding factor in 
workers operate at their best. company success 


Just Published 


EMPLOYEES ARE PEOPLE 


What Management Owes Them and 
What It Does for Them 
By HARRY KING TOOTLE 


Personnel Director, The N. Y. Times 
McGraw-Hill Industrial Organization and Management Series 


346 pages, 6x 9, $3.50 


Fel wp vies kp view of the field of personnel work. Gives 

a practical treatment of all phases and shows how to 
conduct the daily jobs of the personnel department to obtain best 
employees available and to maintain satisfactory employer- 
empioyee relations. Brisk chapters cover all the vital aspects, give 
trouble-saving advice on such subjects as unions and union men, 
employees and money matters, laws and lawyers, employees’ per- 
sonal troubles, etc. Clearly written and to-the-point, this manual 
Rives specific guidance all the way from evaluating the job 
applicant to organizing the personnel department and a_ job 
training program. 


SEND Gives successful methods te help you in— 


NO @ hiring the right people @ dealing with personal 


@ organizing the personnel employee problems 


MONEY department 


@ fitting the employee to 
the job @ building good morale 


@ training the worker 








Just mail this coupon . . . and see it 10 days free 


McGRAW-HILL BOOK CO., 330 W. 42nd Street, N.Y.C. 18 

Send me Tootle’s EMPLOYEES ARE PEOPLE for 10 days’ examin- 
ation on approval. In 10 days I will send $3.50, plus few cents 
postage, or return book postpaid. (Postage paid on cash orders. 
Same return privilege.) 


Name 

Address 

City and State 

Company 

Position ‘ ‘ ; A-—4-24-47 
For Canadian price write Embassy Book Co., 12 Richmond Street E., Toronto | 


PATTERN WITH MULTI-DRILL 
Fits ANY Drill Press 


The 8-spindle unit in the MULTI-DRILL line 
brings your single spindle tools even greater 
roduction capacity and wider operating range. 
ou can drill up to 8 holes at one stroke in 
any hole pattern on or within a 9" circle . . . 
%" center distances . . . drill sizes 1-32" to 
3-8". (Special adaptations available.) All the fea- 
tures which make MULTI-DRILLS preferred 
tools are built in . . . fast, easy positioning of 
locating arms . . . heavy duty, long-life block- 
type universal joints . . . “‘Oilite’’ lifetime bear- 
ings . . . precision collet spindle assemblies and 
rugged construction throughout assure long 
trouble-free service. The 6-Spindle MULTI- 
DRILL handles any hole pattern on or within 
5" circles—!4" min. centers. 
Write for Catalog Sheets and Complete Details 


COMMANDER MFG. CO. 
4229 W. Kinzie Street * Chicago 24, Ill. 
Telephone SACramento 4545 


ADJUSTABLE TO ANY DESIGN 





L U E R S Petented Cutting Off Tool 
Patented Cutting Off Blades 
struction of LUERS 
BLADES permit rr expa , »f . bursting 
MEANS MAXIMUM CUTTING EFFICIENCY 
Manufactured By 
J. Milton luers — 12 Pine St. — Mt. Clemens, 











See Issue January 16th, 1947 THE poo bmg ns INC. 
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The ACROMARKER is @ remarkably 
rate marking machine offer- 


Widely 
industry, this model weighs 
Ibs. It stamps letters and figures 
straight or curved lines. With 
skilled help condo the werk of skilied 
men faster and accurately. 


Write for literature 


“ ACROMAR 


ompany 


7-13 MORRELL ST., ELIZABETH 4, N. J. 
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MATTISON GRINDER 
Cuts time up te 75% 


ON JOBS PREVIOUSLY HAND SCRAPED 





Examples: Time on pump case reduced from 
40 hours to 4 hours... ... Time cut from 12 
hours to 31% hours on slide castings 

Yearly saving on Housings — 22% the cost 
of machine, etc. 


When added together, time savings like 
this make a big difference in manufactur- 
ing cost. To see what Mattison High- 
Powered, Precision Surface Grinders can 
do on your work, send us blue prints for 
production estimates. 





@ High Pressure pump 
case previously finished, 
planed and hand scraped 
in from 40 to 48 hours — 
Now the Mattison Grind- 
er has made these opera- 
tions unnecessary, re- 
duced time to 4 hours and 
case comes through witha 
fine finish and accurate to 
within .0003”, 





™, = of 


; A : x @ Cast iron frame previously hand 
@ Cast iron slide previously rough . : at scraped, NOW GROUND top and 
planed, finish, planed and hand botto ; j 

‘ ’ m of casting, shoulder and in- 
scraped -— NOW GROUND on Mat- side surfaces, 75% time saving. 
tison Grinder (6 pieces per set-up) at 
an 80% savings in time. Finish plan- 
ing and scraping operations eliminated. 


@ Cast iron Housing previously hand 
scraped in 8 hours. Grinding time for 
housing is 2.5 hours, Yearly saving 
on this job alone was 22% the cost 
of machine. 


iJ 
Wrte for Free Set-up Book contain- 


ing further examples, showing how others 
have reduced time and cut costs with 


Mattison Grinders. Mattison High Powered Precision Surface Grinder. 


Table Sizes: 12” to 36” wide, 36” to 192” long. 


MATTIS PEE 
ON | 


ROCKFORD - ILLINO'S 
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PHILLIPS, 


FLAT 
PSCREW DRIVER 





¢ in this compact 


handle 





“SOCKET SCREW” HIT 


with interchangeable bits 


For men who like to have a 
complete supply of tools, yet 
dislike bulk and confusion, the 
Hallowell ‘Socket Screw” Kits 
are the answer. Their hollow, 
durable plastic handles hold in- 
terchangeable stee/ bits for most 


\ ty all purposes . . . Phillips, Hex 
i, lower AM.SW and Flat. They each have a 
n\\ swivel bit-chuck, which locks 


securely in five positions. 
The “Socket Screw’’ Kit 


For 45 years, “American Swiss” has been making precision files comes in 2 sizes: small #25 Kit; 
forthe jobs that ordinary files can’t handle. The 3000 different and the large #50 Kit. 
shapes, sizes and cuts of “American Swiss’’ Swiss-Pattern files Other Hallowell Kits:“‘Socket 
provides exactly the right selection for any finishing filing Wrench”; “Auto”; “Home”. 
work, and these uniformly hard accurately made tools assure Obtainable at Dealers 
best results in least time. seen throughout the country. If none 


Buy From Our Authorized Distributor reagan magnates one 
his name to us, along with 


American Swiss File & Tool Co., Elizabeth 1, N. J. | - yours, and you will be taken 
care of promptly. 


ASK FOR THEM BY THIS NAME nehiaareiteagae 
An ideal gift or prize 
WIS Ke | « er 44 Years in Business 
| STANDanD PRESSED STEEL CO. 


= eer ISS PATTERN FILES (igmamiecstesaeer 
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CUT PRODUCTION COSTS 























pentane 
abet” 
Cc USHION 5 Son 23 


Deadline MORE Products in 
i METALS . PLASTICS . WOOD 
witH FEWER, SIMPLER OPERATIONS 


Brightboy gives you A MODERN FINISHING MEDIUM — 
RUBBER AND ABRASIVE IN COMBINATION — which achieves 
work-saving results by simultaneous BURRING, FINISHING 
and POLISHING. 


The Brightboy Catalog-Manual gives you PRODUCTION-LINE 
EXAMPLES, PRODUCTION-METHOD RECOMMENDATIONS, 
COST-SAVING ILLUSTRATIONS —all vitally important in 
relation to today’s demand for greater output and fewer work- 
operations. 





A Brightboy service representative will be glad to call to dis- 
cuss operation short cuts. Ask your regular dealer or write us 
for the Brightboy catalog-manual and price list. 
BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. Newark 7, N. J. 


Brightboy Industrial Division, 
Weldon Roberts Rubber Co., 
Newark 7, N. J. 





’ 
' ' 
- 1 
; 1 
: ' 
: ' 
- {] Please send us your Catalog-Manual and price |! 
i list. ; 
; [] Kindly have a Brightboy service representa- : 
: tive call at earliest convenience. H 
1 Our regular Mill Supply dealer is............ : 
} ' ——— fs 
; Your name ...... ARG aos Ride orareins aie, ian : Ts es cine Ri 
: ' 

' 

} 1 

1 

1 
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Brishtboy 





Firm name | Sa deck saw iwids ceakeesaiead 




































Get WILSON... 


to Change Accident Costs 
into Safety Savings 












PROTECTION IN 9/10 OF AN OUNCE... Day 

long comfort with the Feather Spec*. 
Large, clear or W1LLSon Tru-Hue green, 
plastic lens gives unobstructed vision. 


Mir- 


MOLDED TO FIT A THOUSAND EYES... 
ror-smooth rolled edges of the plastic eye 
cups conform to the contours of the eye 
cavities for snug, comfortable fit on haz- 
ardous jobs. With Super-Tough* lenses. 


iy 


as 
y hein! 


/ Mi” 


i >, e y) 
j S > 
y & \ = 





ALL "ROUND PROTECTION—ALL "ROUND COM- 

FORT . . Metal fumes; chromic acid 
mists; all dusts—excluded by dual, easy 
breathig filters and snug fitting facepiece. 


© 


GOGGLES + RESPIRATORS © GAS MASKS * HELMETS 


“Trade Mark 


For complete information on these 
products and their application, as 
well as many more eye and respira- 

tory protective devices, get in touch 
with your nearest Willson distribu- 


PRODUCTS 


READING. PA 


INCORPORATED 


U.S.A 








235 WASHINGTON STREET, READING, PA, U.S.A. 


tor or write us direct. 
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Its versatility 
saves costly 
preparation 
time—provides 
precision groov 
ing of single or 
multiple grooves at 
a production rate— 
plus economy of set- 
up time—and low 
initial cost. The 
LYON has been de 
signed for making 
internal grooves to tolerances of .001" using 
any drill press, turret lathe, radia}. drill or 
automatic equipment. 


By changing only bushings and cutters 
within the tool mode! range, you have at 
your command a wide variety ot bore sizes 
and shapes. A simple adjustment regulates“ 
location and depth of groove. Work cannot 
be scratched or marred because the head of! 
the tool does not turn when the cutter 
operates. 


Our Engineering Department will welcome 
the opportunity of discussing any grooving 
problem without obligation. 





LYON MACHINE co., 
WORCESTER 3, MASS. 
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itioning, Refrigeration and’ | 
itation Equipment | er 


FOR BOTH FERROUS AND 
NON-FERROUS METALS 





~<a 




















Push Button Control 
on all PINES Machines 


















PINES HYDRAULIC BENDERS | 
are built in 6 sizes for high | 
speed bending of pipe, round | 
and square tubing, angles, “~~ Podiden, Gisite teas 
channels, extrusions and bars. Bending of Sink Traps 





PINES BENDERS include many exclusive features such as 
aa automatic hydraulic angle-of-bend selector, mandrel rod 
Special Bending Head stops, automatic feed cylinder, table and automatic sole- 
far Serpentine Coils ° ° . ee 

: noid-operated stop pin for supporting tube and determining 
position of bend. 


PRODUCTION SPEEDS OF TYPICAL INSTALLATIONS: 
1¥2” Brass Sink Traps—300 to 400 Bends per Hour. Serpentine 
Evaporator or Condenser Coils—600 to 1200 Bends per Hour. 








PINES AUTOMATIC PROFILER for chamfering, end facing, tap- 
Write for Catalogs ping, threading and boring tubing, pipe, and round bars at 
high production speeds. 


) NV © S eneineerIne €0., INC. 


675 WALNUT STREET e@ AURORA, ILLINOIS e Phone Aurora 2-7608 
IN TUBE FABRICATING EQUIPMENT 
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Another Example of: WALKER LEADERSHIP 

































Magnetic holding of the part shown’ 
here is achieved in a chuck having 
sectional auxiliary top plates which 
are interchangeable. A substantial 
reduction in production cost along 
with increased production are being 
realized. 








This magnetic chuck—specially de- SPECIFICATIONS 


signed and built by WALKER for Width—15” 
holding aeroplane propellers during é 
planing and milling operations—is Length—71 
an outstanding example of the way Walker Engineers—magnetic chuck pioneers—are prepared Height—11” 


WALKER meets unusual conditions to assist you with your parts’ holding problems. Weight—3300 Ibs. 
involved in production. 











— 


O. S$. WALKER CO., INC. 


ORIGINAL DESIGNERS AND BUILDERS OF MAGNETIC CHUCKS 
WORCESTER 6, MASSACHUSETTS 











ERRINGTON MECHANICAL LABORATORY | | 


STAPLETON, STATEN ISLAND 4, N. Y. 


MULTIPLE HEADS | 


Fixed-Center 
Auto-Reverse 
Multiple 
Tapping Heads 





Super - Sensitive 
Fixed Center 
Multiple 
Drilling Heads 














: ¥ 


’ > ] In the Sheldon TRB-S56 modern en- 
W/L S| 1LELDON gineering, extensive tooling combined 
with the finest special machinery— 
a@ modern machine tool plant with 
modern equipment, modern manu- 
There is a degree of accuracy built facturing methods—give this smatl 
into the new $1000.00 Sheldon (1114%4" swing, 1” collet capacity, 56” 
TRB-S56 Precision Lathe heretofore bed, 8 speed—50 to 1350 r.p.m.), 


TRB-S56 Precision Lathes 












found only in a few of even the convenient, moderate priced lathe, 
All Parts : 
most costly lathes. For example, the permanent accuracy and features, 
Fully Enclosed spindle bearings are “Zero Preci- heretofore found only in more cum- 
sion,” the very finest, closest tol- bersome and costly lathes. 






erance tapered roller bearing manu- 























to Insure factured. The heavily strutted, 1- Witte Sey Cireter 
Pressure piece bed has 2 V-ways and 2-flat 
ways ground on special bed grinder 
Lubslention ADJUSTABLE and held to the closest tolerance of 
lateral and parallel alignment. The 
end MULTIPLE lead screws are milled on the most 
accurate special lead screw milling 
Rigid SPINDLE machine. 
Support of DRILLING ad 2 ] ean F 7 
| SHELDON MACHINE CO. Inc. 
Adjustable HEAD 1 ; 






4234 N@. KNOX AVENUE, CHICAGO 4), ILL., U.S.A 








Spindles 
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OTHER DI-NOC registered 

Trade Mark photographic products are: 

DINOBASE, DINOLOFT, DINOREFLEX, 
DINOBLUELINE and DINOCLOTH 


American Machinist - 


INOGRAPHI 














"IT HOLDS SIZE” 
SAFETY FILM 


REGISTERED U, S. PATENT OFFICE 


DINOGRAPHIC FILM has a Vinyl 
Copolymer Plastic Base which has the unique 
property of accurately holding size. 


It possesses all of the desirable qualities of film, 
plus the size accuracy of glass plates. 


DINOGRAPHIC FILM gives precision register, 
and sharp, black, open lines. 


Originals or duplicates can be used directly on 
the comparator. Standard thickness .010. 


AUTHORITATIVE INFORMATION AVAILABLE ON REQUEST 






THE DI-NOC COMPANY 


Photographic Division 
1700 LONDON ROAD «+ CLEVELAND 12, OHIO 
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| Highly accurate and convenient 
‘74e~HARTFORD for use in jig boring. .... 


S U Ie J R - S PA @ F K Many shops have availed themselves of the speed, 


convenience and accuracy of the Super-Spacer for a 
wide variety of set-ups on milling machines, drills, 
planers and slotters. Adaptability of the spacing device 
is almost universal and in all cases it can be depended 
on for accuracy in indexing. Super-Spacer Mask Plates 
provide for fool-proof indexing and thereby eliminate 
all possibility of error even in the hands of inexperi- 
enced operators. 








Accuracy of the Hartford Super-Spacer makes it highly 
convenient for use on jig-boring operations. Supple- * 
menting its inherent precision is the facility with which 
a face plate may be attached and thereby provide pre- 
cise location of work. The Hartford Super-Spacer is 
shown here equipped in this manner for jig-boring. 


Get full detalils—NOW! 


Tre HARTFORD 











SPECIAL MACHINERY CO. 
HARTFORD 5, CONN. © 














H OLMAN NOLEF iN isuin é 


Producing _ 








& . 
osretgeen oy ig RR 
r TAPER PIN economical, accurate. Details on request. 
REAMERS HOLMAN REAMER C®. 


MANCHESTER, CONN. 

























For cutting internal keyways, slots or splines 1/10” 
te 4° wide and up te 60° long. Fast—Accurate— 
Flexible. Write for particulars and catalog on machine 


for your work. 
MITTS & MERRILL 


- 


at Less Cost 


| 

| 

Extending Die Life | 
with Oakite CrysCoat Process | 
| 

| 

| 

















Y treating ferrous rods and wire with a non-hygroscopic, 

ductile, crystalline coating, the Oakite CrysCoat Process 
adsorbs and retains die lubricants. In addition, the Oakite 
CrysCoat Process combines chemically with surfaces treated 
to provide additional! lubrication. 








Cut Production Time 


WITH 


NICHOLSON EXPANDING MANDRELS 


Among the proved advantages resulting from the use of the 
Oakite CrysCoat Process are increased production through 


less frequent changing of dies; longer die life; uniformly 

excellent wire appearance; retardation of rust. Complete al 

details gladly sent on letterhead request. Send TODAY to Set of 19 does 
Oakite Products, Inc., 24 Thames St., New York 6, N. Y. work of 209 





solid arbors, 3 

thus saving the time lost in making or looking for them. 
For all bores 1” to 7”. Hardened tool steel. Soild singly or 
in sets. Bulletin 1043. 


Other Products: Steam Traps, Control Valves, Arbor Presses, etc. 
W. H. NICHOLSON & CO., 114 Oregon S'., Wilkes-Barre, Pa. 
i™~ J 


Ame 
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322 America’s Progress 


GLENN CURTISS 
























The name Glenn Curtiss is the name of a great pio- 
neer in aviation. Planes bearing the Curtiss name have 
fought their victorious way through two world wars, 
and they ave playing a vital part in peace- 
time progress by.trans portation of mail, 


passengers and freight. 





Presses and shears bearing the 
name NIAGARA have been 
important production tools 


in building thousands of 





planes of all makes. The 
NIAGARA performance 
record with Curtiss is typical 
of NIAGARA service not only 


to the aviation industry but the metal working 





|| 





(| ii 


TON 





industry and to America. Men responsible for 
production are invited to check NIAGARA 
design and structural features. 


Eyes MACHINE AND TOGi WORKS 
_ 683 Northland Ave. Buffalo 11, N. Y. 
@ \\ tL, 


B 
District Offices: CLEVELAND ¢ NEW YORK e DETROIT 


Pa, aa 
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Highly productive—fast 
and accurate 


These machines—made in single-cut, 
multiple - cut. and magazine - feed 
types—are designed for the fast, pre- 
cision production of gears and pin- 
ions for watches, instruments, fuses, 
etc. They are simple to operate, re- 
quiring no special skill. Magazine-feed ma- 
chines are fully automatic, the other machines 
requiring positioning of blank and starting by 


SPECIFICATIONS hand. 


PINION MACHINES 
Diameter capacity, approx. 1%" Drive for these machines is either from coun- 
Coarsest pitch about 32 D.P ¢. t » 
Strokes of Work slide for pinions—.24” tershaft or by individual motor. On motor 
to .45” : ; . : 
Strokes of work slide for stacked gears riven machines, V-belts drive cutter spindle, 
85 to | worm shaft and pump. 
GEAR MACHINES 
Pitch diameter, capacity 112° Ilustrated literature and detailed specifica- 


Strokes for work slide, .40", .65”, 
1.00”, 1.25” tions are available promptly on request. 








WALTHAM MACHINE WORKS [ WALTHAM] 


WALTHAM, MASS. ; J 





DIAMOND 
Put Your ae ‘ TOOLS 
MARKING PROBLEMS ' 
CARBIDE-TIPPED 


Be al 2 . —_ = > MACHINE SHOP 





Let Noblewest’s forty-one 


years of experience in design- 
ing and building the world’s ARTHUR A. CRAFTS CO., INC. 
finest marking equipment help 603 NEWBURY ST., BOSTON 15, MASS. 


you solve your marking pro- 
lems. Whatever your require- 
ments — speed — precision — 
accuracy. Whatever the size 
or shape of your product, we 
will gladly make time and 
money-saving recommenda- LATHES 
tions. Model No. 167, shown 
here, tooled for marking tire 
pressure gauges. Write Noble 
& Westbrook Manufacturing 
Co., 17 Westbrook St., East DIE ILLES 3) 
Hartford 8, Conn. 


»= MARK IT BEST WITH VERTICAL MILLERS 
NOBLEWEJST & INJECTION MOLDERS 
Hi-Speed Marking Machines (tT 1 PRENTICE cone 


e 








DIE CASTERS 
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For complete specifications, prices, inven- 
tory locations, arrangements for inspec- 
tion of equipment, and conditions of sale, 
contact Chief, Sales Section 67 at your 
nearest War Assets Administration Re- 
gional Office. Locations of Regional Of- 
fices are indicated below. If your Regional 
Office cannot supply you with the ma- 
chines you need, contact the Regional 
Office Customer Service Center and re- 
quest them to locate the desired equip- 
ment for you. 


Priority claimants have already had an 
opportunity to fulfill their needs. 


EXPORTERS: Your business is solicited. 
Offers of this type should be promptly 


“eer eeeevee 


7>e* @e @e @ eee 


Take advantage of this great, two way money- 
saving opportunity! First:—A big, immediate saving 
in the purchase of this fine equipment at prices 
which average less than 50% of acquisition cost. 
Second:—A sizeable, continuous saving when these 
wringers are put to work separating and reclaiming 
valuable coolants, cutting oils and machine turnings. 


Hundreds of units are offered. The various types 
were all made by leading manufacturers of such 
equipment. Diameters range from 26 to 48 inches. 
All models feature standard types of drive. Allied 
equipment and accessories are also offered in this 
great, fraction-of-cost sale. 


1064-B 


OFFICE oF DENERAL Disposal 


transmitted to your foreign clients. 


eres WAT ASSETS ADMINISTRATION 


Offices located at: Atlanta - Birmingh * Boston + Charlotte « Chicago 

Cincinnati - Cleveland - Dallas - Denver + Detroit - Fort Worth - Helena « Houston 
Jacksonville - Kansas City, Mo. « Little Rock - Los Angeles - iouisville « Minneapolis 
Nashville - New Orleans « New York « Omaha « Philadelphia - Portland, Ore. « Richmond 
Salt Loke City + St.Lovis + San Antonio + San Francisco + Seattle +» Spokane + Tulsa 
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That Unseen Extra Quality 


WITH REPUBLIC. 


REPUBLIC GAGE COMPANY’S ad- 
justable ring gages are scientifically 
drawn at the spring holes by electricity 
... The use of this exclusive patented 
process eliminates distortion and 
strain caused by the usual method of 
drawing. Out of roundness is mini- 
mized due to the small area of pivotal 
adjustment. 


Republic’s products with “THAT UN- 


SEEN EXTRA QUALITY” cost no 
more. 


RELY ON REPUBLIC 


DETROIT 21, MICHIGAN 
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Now...A full report on 
the American Way 


and its capacity to 
promote economic BASED ON A FIVE 
well-being for all , YEAR STUDY 


by a committee of top 
business leaders and 
ERE is a vital message for economists . . . commis- 


# every red-blooded believer in sioned by the 
American democracy. It has been NATIONAI. 
prepared in response to today’s ASSOCIATION 
clamor for realistic and factual ex- OF 


planation of our economic system. MANUFACTURERS 








Compiled by top-flight economists 
and businessmen, this two-volume 
book provides you with an authen- 
tic definition and explanation of 








the free enterprise system in its entirety— 
and how it benefits the individual. It 
clearly and factually discusses the nature 
of the system, tells how it operates, de- 
scribes its achievements, and points out 
its goals and future problems. 





Just Published 


THE AMERICAN 
INDIVIDUAL 
ENTERPRISE SYSTEM 


By the Economic Principles Commission of the 
NATIONAL ASSOCIATION OF MANUFACTURERS 
Two volumes, boxed, 1100 pages, 6 x 9, $10.00 


Here for the first time is a unified statement of the principles and objec- 
tives of our American system, incorporating the findings of several re- 
search studies. The two volumes describe in clear detail exactly how the 
American individual enterprise system functions. The principles and 
practices which will promote the achievement of its goal—maximum eco- 
nomic good for the American people—are soundly discussed from your 
viewpoint as a citizen. 


Gives answers to such timely questions cs: 

What is the nature, with underlying philosophy, of the American eco- 
nomic system? How has it evolved during the 160 years of our nation’s 
history? (See chapters 1-3) 

What types of business organization have been developed under it, and 
why? (See chapter 4) 


What changes in employment relations have occurred, what principles 
and practices in this relationship fit present conditions? (See chapter 5) 


What are the roles of prices and profit in our enterprise system? (See 
chapters 9-10) 

What have been the achievements of the American economic system? 
(See chapter 17) 

What is Industry’s program for America’s future? (See chapters 20-21) 


EXAMINE IT 10 DAYS FREE MAIL COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 

Send me the National Association of Manufacturers’ THE AMERICAN 
INDIVIDUAL ENTERPRISE SYSTEM for 10 days’ examination on 
approval. In 10 days I will send $10.00, plus few cents postage, or return 
book postpaid. (Postage paid on cash order. Same return privilege.) 


Address 

City and State 

Company 

Position siete : 4-24-47 


For Canadian price write Embassy Book Co., 12 Richmond Street 
E., Toronto 1 
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GPO REGRATION 
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@ Tests have proved that it is no longer economical to make 
your own stock stops for screw machines. It is real economy 
instead, to use the new Boyar-Schultz Revolving Stop 


This new Tool, with free turning live head, reduces friction 
between work and stop, preventing marring of piece parts 


Due to its design and precision manufacture it helps 
eliminate variation in piece-part lengths Its enclosed ball- 
bearing races prevent entrance of chips and foreign mate- 
rial, assuring long life, far greater than 1s expected from 
ordinary stops 


Its low price brings new economy into your screw machine 
operations 


WRITE FOR OUR NEW SCREW MACHINE TOG! CATALOG 



























Here is another 
case where Stuart 
engineering service 
played an important 
part in solving a 
tough cutting prob- 


lem. No “panacea” for all 





“we proved 
our ability 
to be of 


service...” 





cays WU Mabete 


STUART OIL COMPANY 
REPRESENTATIVE 





metal-working ills, Stuart Oil products must 
be used correctly to meet specific require- 
merts. In this instance, the right oil was being 
used, but without necessary dilution. Our 
background and experience in helping to 
solve scores of similar problems is available 
to assist you in analyzing cutting fluid re- 
quirements. Write for further information. 


Ilustraied is one section of the completely equipped 
Sivart Metallurgical Laboratory, where the "Straight 


Line to Metal.Working Efficiency” begins. 

















p.A. Stuart {fil co. 


umirco 








2729 souTH TROY STREET, CHICAGO 23, tL. 









STUART cerucce gace with every barrel 














The TYPE "A" PRODUCTION 
High Speed — Centerless Feed 
POLISHING MACHINE 
No Centering or Chucking Work 
Fed Automatically. 


The Type “A” is a high speed, 
centerless feed unit for polishing 
and finishing metals, fibre, wood, 
rubber. A power feed attachment 
makes it possible to feed cylindri- 
cal work in long or short lengths 
automatically. With Taper Feed 
Attachment, tapered cylindrical 
work can be handled continuously. 


An outstanding feature of this 
machine is the use of a two-belt 
system which provides for chip 
disposal i diately, resulting in 
finer finish work. Capacity with 
power feed attachment, is 14" to 
6” diameter round stock. 





Write for illustrated literature 


Specifications 


Speed Leather Cushion Belt—6300 
Ft. per min. 


Floor Space—40’’x50”’. 
Height—89”. 
H.P.—10 


MACHINE COMPANY 


GREENFIELD 









































MASSACHUSETTS, U.S.A 










































‘iin 


— Variable Speed Control — 


FAST FEED PRESSES 


(New High Speed Punch Presses) 













Lower Upkeep 


More Production Per Hour 
Low Purchase Price 

















205 








Lowest Production Costs 


IMMEDIATE DELIVERY 


communicate with 


FAST FEED MACHINE CO. 
Ashtabula, O. 


Kunkle Bidg. 
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29 TYPES ADDED TO 
WAA LIST OF 
| FIXED PRICE TOOLS 


New fixed price policy now applies 
to c total of 60 important types and_ 
makes of general purpose tools. See 
the next 3 pages for details of this 
high speed sales program. 








Floor Grinders—With . 
Wheels over 6” Diameter and 
Driving Motors Other Than 
110 Volt. 


Boring Machine—Horizontal, 
Precision, Bridge Type, 
Single and Double End. 
Chucking Machine—Bullard 
Mul-au-Matic Vertical, 
Multiple Spindle Type. 


Chucking Machine—Six 
Spindle Automatic, 
Horizontal. 


Drilling Machines—Deep 
Hole, Pratt and Whitney. 
Drilling and Tapping 
Machine—Multiple Spindle 
Automatic. 

Drilling Machine—Multiple 
Spindle, Fixed Center-Drills, 
Natco. 


Gear Tooth Grinder—For 
Spur Gears, External and 
Internal (Formed Wheel 
Type Machine). 


Gear Tooth Lapper— 
External and/or Internal 
Gear Tooth Lapping Machine. 


Gear Tooth Shaver—Rack or 
Rotary Type, External or 
Internal Gear Shaver. 


Contour Cutter Grinder. 
Grinders, Cam and Crank Pin. 


Grinders, Miscellaneous— 
Spline and Radius Grinders. 


Lapping Machines—Flat, 
Norton Hydrolap. 
Lathes, Production—Between 


Centers Automatic, Hori- 
zontal Single Spindle. 


Slot Milling Machine. 
Milling Machine—Spline. 


Milling Machine—Bed Type, 
Vertical. 


Planer—Craven Bros. 


Screw Machine—Multiple 
Spindle Bar Type Automatic. 


Vertical Shapers and 
Slotters. 


Speed Lathes—Ali Types 
and Sizes. 


The following types of tools 
were originally repriced on 
October ist. They are listed 
again because additional 
makes and models have been 
put on the new fixed price 
schedule. 


Gear Hobber—Horizontal. 
Gear Hobber—Vertical, Muir. 


Gear Tooth Grinder— 
Generating Type, For Spur 
and Helical Gears. 


Milling Machine—Bed Type, 
Horizontal Spindle, Plain 

or Rise and Fall, Simplex or 
Duplex. 


Milling Machine—Vertical, 
Knee Type Except Bench 
Models. 


Tapping Machine—Vertical, 
Single or Multiple Spindle. 






















































HORIZONTAL SINGLE SPINDLE 


LATHES, PRODUCTION —BETWEEN CENTERS AUTOMATIC, 


Manufacturer: JONES AND LAMSON MACHINE CO., SPRINGFIELD, YT. 











MODEL SIZE AND CAPACITY SALES PRICE 
8" Fay Automatic 8" swing x 21" center to center $ 796.00 
8" ~=Fay Automatic 8" swing x 33” center to center 843.00 
8" Fay Automatic 8" swing x 45" center to center 889.00 
12” Fay Automatic 12” swing x 21" center to center $1195.00 
12" Fay Automatic 12" swing x 33" center te center 1261.00 
12" Fay Automatic 12" swing x 45" center to center 1330.00 
12" Fay Automatic 12" swing x 63" center to center 1465.00 
12". Fay Automatic 12" swing x 81" center to center 1636.00 
16” Fay Automatic 16" swing x 21" center to center $2079.00 
16" Fay Automatic 16" swing x 33” center to center 2148.00 
16" Fay Automatic 16” swing x 51" center to center 2284.00 
20" + Fay Automatic 20" swing x 25" center to center $1569.00 
20" Fay Automatic 20" swing x 37" center to center 1638.00 
24" ~Fay Automatic 24" swing x 69" center to center 2717.00 
Manufacturer: LODGE AND SHIPLEY MACHINE TOOL COMPANY, CINCINNATI, OHIO 
Ne.1 “Duomatic” 16" swing over bed, 10” over slides, 39" centers | $1078.00 
No.3A “Duomatic”’ 20" swing over bed, 10” over slides, 15" centers 1772.00 
Ne.3A “Duomatic” 20" swing over bed, 10” over slides, 27" centers | 1826.00 
Ne.3A “Duomatic”’ 20" swing over bed, 10" over slides, 39" centers 1879.00 
Ne.3A “Duomatic” 20" swing over bed, 10" over slides, 51" centers 1932.00 
Ne.3A “Duomatic” 20" swing over bed, 10" over slides, 63" centers 1986.00 
No.3A “Duomatic 20" swing over bed, 10” over siides, 75" centers | 2039.00 
Manvfacturer: SENECA FALLS MACHINE COMPANY, SENECA FALLS, N. Y. 
IMP Lo-Swing 4-1/2" swing over front and rear carriage, 8" centers | $ 746.00 
IMP Lo-Swing 4-1/2" swing over front and rear carriage, 12" centers 769.00 
LR = Lo-Swing 5-1/2" swing over front and rear carriage, 10" centers | 768.00 
LR Lo-Swing 5-1/2" swing over front and rear carriage, 16" centers 815.00 
LR = Lo-Swing 5-1/2" swing over front and rear carriage, 22" centers $ 854.00 
LR Lo-Swing 5-1/2" swing over front and rear carriage, 34" centers 965.00 
LR = Lo-Swing 5-1/2" swing over front and rear carriage, 46" centers 1021.00 
R-14 Lo-Swing 11-1/2" swing over front and rear carriage, 34" centers 2627.00 
Manufacturer: SUNDSTRAND MACHINE TOOL COMPANY, ROCKFORD, ILL. 
8 Automatic Lathe 8" swing x 15” center to center $ 715.00 
8 Automatic Lathe 8" swing x 21" center to center 757.00 
8 Antomatic Lathe 8" swing x 28" center to center 816.00 
10 Automatic Lathe 10” swing x 16" center to center $ 976.00 
10 Automatic Lathe 10" swing x 22" center to center 1020.00 
10 Automatic Lathe 10” swing x 34" center to center 1128.00 
10 Automatic Lathe 10” swing x 46" center to center 1242.00 
12 Automatic Lathe 12" swing x 22" center to center $1126.00 
12 Automatic Lathe | 12" swing x 34" center to center 1233.00 
12 Automatic Lathe 12” sw ng x 46" center to center 1349.00 
15 Automatic Lathe 15” swing x 22" center to center $1102.00 








SPINDLE TYPE 


CHUCKING MACHINE —AUTOMATIC, VERTICAL, MULTIPLE 


7) Manufacturer: BULLARD COMPANY, BRIDGEPORT, CONN. 








MODEL SIZE AND CAPACITY SALES PRic 
D “Mult-au-Matic” | 34” swing 4 spindle $19393.0 
D “Mult-au-Matic” | 8" swing 6 spindle 6136.0 
DO “Mult-au-Matic™ 12" swing 6 spindle 6506.0 
F “Mult-au-Matic” 7” swing 12 spindle 6380.0 













BAR TYPE AUTOMATIC 


SCREW MACHINE —SINGLE AND MULTIPLE SPINDLE 


Manufacturer: CONE AUTOMATIC MACHINE COMPANY, WINDSOR, VT 





MODEL 


SIZE AND CAPACITY 


SALES 





SK Automatic Screw Machine 
SN Automatic Screw Machine 
SD Automatic Screw Machine 
SE Automatic Screw Machine 
SF Automatic Screw Machine 


WW Automatic Screw Machine 
XX Automatic Screw Machine 
DD Automatic Screw Machine 
VB Automatic Screw Machine 
MM _ Automatic Screw Machine 


Manufacturer: GREENLEE BROTHERS AND COMPANY, ROCKFORD, ILL. 


1" Automatic Screw Machine 
1-5/8" Automatic Screw Machine 
Y Automatic Screw Machine | 


Manufacturer: THE NATIONAL ACME COMPANY, CLEVELAND, OHIO 


3/8" R-6 Automatic Screw Machine 
9/16" RA-6 Automatic Screw Machine 
1" RA-6 Automatic Screw Machine 
1-1/4" RA-6 Automatic Screw Machine 


1-5/8" RA-6 Automatic Screw Machine 
1-5/8" RB-6 Automatic Screw Machine 
2" RA-6 Automatic Screw Machine 
2" RB-6 Automatic Screw Machine 


2" RAS-6 Automatic Screw Machine | 
2-5/8" RA-6 Automatic Screw Machine | 
2-5/8" RB-6 Automatic Screw Machine | 
3-1/2" RA-6 Automatic Screw Machine 


1-1/2" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 

2-1/4" diameter bar capacity. 6 spindle 
2-5/8" diameter bar capacity, 6 spindle 
3-1/2" diameter bar capacity, 6 spindle 


1-1/2" diameter bar capacity, 8 spindle 
1-7/8" diameter bar capacity, 8 spindle 
1-1/2" diameter bar capacity, 8 spindle 
1-5/8" diameter bar capacity, 8 spindle 
1-7/8" diameter bar capacity, 8 spindle 


1" diameter bar capacity, 6 spindle 
1-5/8" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 


3/8" diameter bar capacity, 6 spindle 
9/16" diameter bar capacity, 6 spindle 
1" diameter bar capacity, 6 spindle 
1-1/4" diameter bar capacity, 6 spindle 


1-5/8" diameier bar capacity, 6 spindle 
1-5/8" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 


2" diameter bar capacity, 6 spindle 

2-5/8" diameter bar capacity, 6 spindle 
2-5/8" diameter bar capacity, 6 spindle 
3-1/2" diameter bar capacity, 6 spindle 


| 





$3066.00 
3307.00 
3446.00 
3932.00 
4432.0 


$3065.00 
3132.00 
2360.00 
3132.00 
2529.00 


$2105.00 
1602.00 


3036.00 
3465.00 


$4118.00 
4118.00 
4350.00 
4350.00 


$4350.00 
4969.00 
4969.00 
5781.00 


Manufacturer: NEW BRITAIN-GRIDLEY MACHINE COMPANY, NEW BRITAIN, CONN. 


60 Automatic Screw Machine 
204 Automatic Screw Machine 
60 Automatic Screw Machine 


61 Automatic Screw Machine 
61 Automatic Screw Machine 
61 Automatic Screw Machine 
61. Automatic Screw Machine 


5/8" diameter bar capacity, 6 spindle 
5/8" diameter bar capacity, 6 spindle 
1" diameter bar capacity, 6 spindle 


1-3/8" diameter bar capacity, 6 spindle 
1-5/8" aiameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 

2-1/4" diameter bar capacity, 6 spindle 


$1778.00 
1059.00 
2741.0 


$2299.00 
33736 
3560.0 
3662.0 






























































Plain ( Sim 
Plain, Ele 
Pizin, Elet 
Plain, Elec 





if 
Plain, | 
Plain, | 
Piain, | 






















CHUCKING MACHINE —SIX SPINDLE AUTOMATIC, 
HORIZONTAL 


Manufacturer: NEW BRITAIN-GRIDLEY MACHINE COMPANY, 
NEW BRITAIN, CONN. 










FORGING MACHINERY AND HAMMERS — 


IMPACT STAMPING TYPE 


Manufacturer: CHAMBERSBURG ENGINEERING COMPANY, 
CHAMBERSBURG, PA. 
















MODEL SIZE AND CAPACITY SALES PRICE 

































































SIZE AND CAPACITY SALES PRICE 
» Automatic, Work Rotating Chucker 2° swing $2682.00 
Aawmatc Work Rotating hacker | 53/4" suing 5038.00 | ao Rio 20°F te 36 soe sapenes 
: 4 "Rito " F to B, 42" stroke 4, 
; Automatic, Rotating Chucker 7-1/2" swing $5313.00 to to B, 48" stroke J 
jutamatic, Work Rotating Chucker 10-1/4" swing $458.00 eet erate on poo oe 
Sepnatt Wt Reebeg Chater, 4" swing 5058.00 | 96" Rito L, 48" F to B, 48" stroke 3922.00 
r: THE BAIRD MACHINE COMPANY, BRIDGEPORT, CONN. 96" R to L, 60" F to B, 48" stroke 4642.00 
Work Rotating Chucker 7” swing : $3880.00 - 
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OR MOKE BELOW 
USED MARKET 
GZ 


— purchasing can be done either 
directly with the 33 WAA Regional 
Offices or with one of the 3,000 


(HA, “approved” dealers. 


— —one low price everywhere — any 
regional office, dealer or site sale. 








z — no waiting for priorities, complicated 
.. = figuring of prices or other delays. 


2) 8 ; 





TIPLE AY a 1 
8k 





















NN. if 
ALES Pasc | MILLING MACHINE—BED TYPE, HORIZONTAL SPINDLE DRILLING MACHINE —MULTIPLE SPINDLE WITH 
“S PLAIN OR RISE AND FALL, SIMPLEX OR DUPLEX CENTRAL DRIVING UNIT 

$19393.0 i 













Manufacturer: BROWN AND SHAR"E MFG. CO., PROVIDENCE, R.!. 
t 


6136.0 Manufacturer: NATIONAL AUTOMATIC TOOL CO., INC., RICHMOND, IND. 
6506.0 


6380.0 MODEL SIZE AND CAPACITY SALES PRICE These prices apply only to exact model listed and cover types with nonadjustable fixed 
. center drill spindle or spindles which are all driven by a separate motor mounted directly 
above spindle gear box and moving vertically with the gear box. 



















yl mibiciis 6" ~ travel x s a $ 394.00 " 
in, ontrolied ( Simplex) 12" table travel x 10" width 789.00 SALES PRIC: 
Pizin, Electrically Controlled ( Simplex) 18" table travel x 12" width 969.00 MOOK ANS OS : 

















































LE Pain, Electrically Controlled (Simplex) 24" table travel x 12" width 1009.00 
Mod. B-2A Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor $1417.00 
rer: CINCINNATI MILLING AND GRINDING MACHINES, INC., CINCINNATI, O. Mod. B-3A Natco Vert. Multi -Spindie Fixed Centers Drill With Separate Spindle Driving Motor 1780.00 
SOR, VI Plain, Hydromatic | 36" table travel x 16" table width | $1550.00 Mod. B-4A Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 2196.00 
. Plain, Hydromatic | 48" table travel x 20" table width 1918.00 Mod. B-5A Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 4052.00 
Plain, Hydromatic 90" table travel x 24" table width | 2807.00 <a ; , . 
ALES PRICI Duplex, Hydromatic . 36" table travel x 16" table width 2471.00 Mod. 2-AL Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor $1417.00 
Mod. 3-AL Natco Vert. Multi -Spindle Fixed Centers Drill With Separate Spindle Driving Motor 1780.00 
; » cturer: KEARNEY AND TRECKER CORPORATION, MILWAUKEE, WIS. Mod. 4-AL Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 2196.00 
3307.00 ip! Automatic, = _ - travel x -m table width | $1206.00 Mod. 5-AL Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 4052.00 
3446.00 Ht Automatic, Simplex | 42” table travel x 18" table width | 1623.00 Mod. 2-AH Natco Vert. Multi-S 7 on Wi : ui 
n . 2- -Spindle Fixed Centers Drill With Separate Spindle Driving Motor $1417.00 
— Astomatic, Simplex 54° table travel x 16° table width | 1662.00 Mod. 3-AH Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 1780.00 
rer: KENT-OWENS MACHINE COMPANY, TOLEDO, OHIO The above prices do not apply to general purpose adjustable Multi-Spindle Natco drilling 
$3065.00 Plain, Hydraulic, Single Spindle | 8" table travel x 9" width $ 454.00 machines equipped with slip spindle plates or with standard adjustable spindles. 
3132.00 Hit0s Plain, Hydraulic, Double Spindle 20" table travel x 12" width 1433.00 
a 
313 
2529.0 ALL TOOLS SUBJECT TO PRIOR SALE 
anes 
2636: * e 
or) ae Get this new catalog list 
ge If you can use any of the 29 additional types of production PLUS—Catalog of sizes, models and prices of 31 types of 
a tools on which fixed prices have been established, send production tools previously (October 15) placed on the 
<= today for WAA’s new (January 15) Fixed Price Machine fixed price list. For copies of one or both of these catalogs, 
}4118.00 Tool Catalog giving all sizes and simply write, phone or wire the 
4118.00 . m = > 
4350.00 new fixed prices. nearest WAA office listed on the 
4350.00 4th page of this advertisement. 
$4350.00 
4969.00 










EXPORTERS: Your business is solicited. Much material which is 
surplus in the United States is urgently needed or is readil- 
saleable in other countries. Watch for other offerings; many of 
them may be of interest to your clients. 


4969.00 
5781.00 










-ONN. 

1778.00 
1059.00 
2741.0 








TO BUY AN! 
GET DELIVER 


To purchase the machine tools you need, visit any ot the WAA office 
listed below, your regular machine tool dealer, or any WAA Machin 
Tool Site Sale advertised in your local paper. You can arrange on t 
spot for immediate delivery. Shipping time must be allowed for, how 
ever, when the particular machine you want is located elsewhere. B 
you will not have to wait for lengthy clearances of priorities or nation 
wide search of stocks. All machines are available for immediate sal¢ 




















There is a WAA office near you — Offices listed below with a s 
have the most complete inventories of surplus machine tools—but stock 
are extensive in all offices. Watch your newspaper for special machin 
tool sales in your area. 









HOW NEW PRICE POLICY WORKS 


New prices take into consideration the estimated 
cost of engineering and rebuilding the tools. For 
example: 


Here is how WAA’s new price has been set on 
a 20 inch Fay Automatic Production Lathe, 37” 
center to center, a Jones and Lamson machine. 
WAA code No. 3416-61-62-57. 


CE ccc ctaasabsndacaed cence bed $7,059.00 

Previous WAA Sales Price............... 3,529.00 
(based on depreciation primarily) 

Average Market Value.................. 2,130.00 

New WAA Fixed Sales Price............. 1,638.00 

Available for Rebuilding................ $ 492.00 


MACHINE TOOL SALES DIVISION _ 
OFFICE 0 Ff GENERAL DISPOSAL 















x 


-WAR ASSETS ADMINISTRATION 


Offices located ut: Atlanta + Birmingham + *Boston - Charlotte + *Chicago + Cincinnati + *Cleveland 
Denver + *Detroit » Grand Prairie, Tex. +» Helena « Houston + Jacksonville + Kansas City, Mo. « Little Rock 

Los Angeles «+ Louisville - Minneapolis + Nashville - New Orleans « *New York « Omaha * *Philadelphia 
Portland, Ore, + Richmond «+ Salt Loke City + *St, Lovis + San Antonio + San Francisco + Seattle - Spokane + Tulsa 686-3 
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ROBERTSON 
cool-cut 
GRINDING WHEELS 


Unretouched photo of Robertson Flaring Cup Cool-Cut in action in precision-tool manufacturing plant. (Name of plant on request.) 


PRECISION MADE... 
FOR PRECISION PERFORMANCE 


Pick up A Robertson Cool-Cut Grinding Wheel and examine it closely. Look at it 
under a magnifying glass. Note the uniform structure, the fine finish . . . sure signs of 
high-quality workmanship. Then, put the wheel to work. 

What your eyes have told you, the finished work will confirm. With Robertson 
Cool-Cut Wheels you'll produce work more accurately held to size, with the desired 
finish, and with less effort than with any comparable wheel. Quality such as you 
find in Robertson wheels is not a result of hit-or-miss methods. It is the result, rather, 
of painstaking care from raw materials to finished product . . . and, even more, of 
Robertson’s 50 years’ experience in the operation of high-temperature furnaces. 

The direct result of Robertson’s precision methods is precision performance .. . 
faster and more accurately-ground work. Many users report: ““Cuts grinding time in 
half” . . . “‘Production tripled” . . . ““Reduces tool-grinding costs 10% to 20%.” 
For all grinding operations—even the tough ones—you'l! get top results with Robertson 
Cool-Cut Wheels. Send for free copy of the booklet, “‘How to Buy Production Time.” 


1 © BIB IR WS ON rtnrons: new seesev 
TRENTON 5, NEW JERSEY 

Manufacturers of Vitrified Grinding Wheels « Mounted Wheels «+ Segments 
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M.R.E. 


RADIUS" 
ATTACHMENT 


The M. R. E. Radius Attachment operates on an entirely 

new principle that does away with the necessity of setting 

the workpiece or diamond to a given distance from a 

central pivot. No part of the fixture moves more than 

the desired amount as measured on the Vernier Scale, 

which gives it a distinct advantage over other types of 

radius attachments which describe a circle greater than the 

one required and often foul the head of the machine be- 

fore a complete half-circle is produced on the workpiece. 

Convex and cencave work of various radii up to 11/2 

can be produced with one width of « \eel by adjusting 

the table. The M. R. E. Radius Attachment can be used 

on lathes, surface grinders, cylindrical grinders, vertical 

and horizontal milling machines, etc. It can be used as an indexing at- 
tachment for jig boring by using an index plate supplied by the makers. 
Equipment includes universal head, diamond holder and indexing finger. 
Centers and blocks can be supplied if required. The attachment is 9'/2” 
long x 14” x 5” high. Weight with universal head and diamond holder, 
52 pounds. Write today for complete information. Address Dept. AM-4. 
A few of the components which can be processed by the M. R. E. Radius Attachment. > 


lY, INC. 130 West 42nd St, New York 18, N. Y. 
Sole U. S. Agent A 
Mtd. by Manchester Repetition Engineers, Ltd., Manchester, England : 























Tiny... 801 DESTRUCTIVE! 


for over 
70 years ae ee 
tected grind d 
ALMOND THREE-JAW DRILL | butter wheels dally. 
CHUCKS—the first to be placed enter and injure the 
on the market more than sev- ggg ag thes a 
enty years ago—pioneered the eof expensive sadieane 
ALMOND CHUCKS have by getting into sensitive 
field of drill chucks. Dur- moving ports end beor- 
ing all these many years, 
continued to be a 
necessary part in the 
logical procedure of O 

machine develop- 
: in sf . ings. Eliminate dust = it by In- 
ments. "fe aA stalling the AIR MASTE ” ig: 
; ; sia The AIR MASTER sucks a. and grit 
Made in types and a right off the whirling wheels of grind- 
= sizes to fit all ma- ‘ : ' ) ont buffers, leaving the air free 
Write for further chine tools and | - a) 1 nave Ream ee a 


information, portable drills. ® The AIR MASTER is fully self-contained 


— - efficient, ru , dependable. 
The Original Manufacturers | size for every po mo al tain ° 
of Drill Chucks | r | Write today for full details } 











T. R. ALMOND MFG. CO. 
Ashburnham, Mass., U.S.A. THE CINCINNATI ELECTRICAL TOOL Co. 


Division of THE R. K. LeBLOND MACHINE TOOL 





2615 Madison Road, Cincinnati 8, Ohio 
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RAY - 
ILLS 











PORTABLE 


Rig ...Coolant Systems 
for all types of 
Machine Tools 





...Stand-by Pump 
Units in case your 
built-in pumps fail 


... automatic Die or 
Stock Lubricators on 
punch presses 
(Ideal for coil stock) 










... for hundreds 
of special applications— 
circulating or applying 
liquids of many kinds 


GEAR and CENTRIFUGAL PUMPS 
Volume to 43 GPM—Pressures to 50 PSI 


5- 12- 38-GALLON , CONTAINERS 

























See Your Industrial Distributor or write to 
Gray-Mills for catalog 


GRAY-MILLS CORPORATION 


1953 Ridge Ave. Evanston, Illinois 
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YESTERDAY'S PIONEER-:-- 


TODAY'S LEADER 






WELDON 


Sud Mill. Sharpened ease 


The Weldon Sharpening Fixture quickly resharpens 


end mills from '/16 to 2” inclusive. Requires no 
centers or lead cams. Unnecessary to line up the 
fixture as it will always grind straight. Designed for 
any grinder with flat table. No table movement 


necessary. Requires little skill to operate. 


WELDON 


ADJUSTABLE SUB-BASE 


makes sharpening 
end teeth easy 


Designed for easy attach- 





ment to the Weldon Sharp- 
ening Fixture the Sub-Base Write for Folder No. 590 
adjusts to any selected an- 

gle and makes simple the job of sharpening the end teeth 
of all style end mills. No alterations needed. Simply bolt to 
Fixture through same slot used to fasten Fixture to grind- 


ing machine. 


ELDON TOD] 





i | 
S93: Ss ie 


3000 WOODHILL ROAD 
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Positive action of BARRETT TYPHOON 
CENTRIFUGAL WASHERS elaohalel=t theese 
mee ltl(4 emasl-lacleicliMl-larmai-t-liriiile, 









In these efficient centrifugal machines the washing solution 
enters the top of the whirling load under valve control. 
The operating principle—being that of a typhoon—gives 
the washing solution a spraying, swirling. and surging 
action which thoroughly permeates the contents. During 
this action, centrifugal force creates hydrostatic pressure 
within the basket. That proportion of the deluge going to 
the bottom is forced up the side and out carrying off the 
contaminated fluid. 

A thorough, quick cleaning is definitely assured by flow- 
ing sequence. Two or more liquids may follow, making it 
possible to wash, rinse or provide any further treatment as 
required. 

Several Barrett installations involve the use of four 
machines operated by one man who loads and unloads in 
three minute cycles. Washing time is only one minute. 
Another type of set-up provides for recovering oil, washing, 
drying, and coating with rust-proofing material. 






























As in all Barrett Centrifugal machines, provision is made Barrett Centrifugal Washer—made in ca- 

. : pacities from to 38 cu. ft. per hour. 

for convenience and safety of operation. Each size, depending on condition, will 
Send at once for details of Barrett Typhoon Washer es ee eS Car ee oe 








THE LEON J. BARRETT COMPANY, 1800 Grafton Road, WORCESTER, MASS. 


Designers and Builders of Centrifugal Machinery 














Die-Making Machines 


They save 50% on sawing, filing and lap- 
ping operations, easily maintaining .002” 
limits. Ask for special bulletin—also cir- 
culars on Drill Grinders, Point Thinners, 
Tool and Cutter Grinders, Face Mil! Grind- 
ers and Tool Bit Grinders. 







Oliver Instrument Co.,1414 Maumee St., Adrian, Mich. 

















Grinding and Cutting Otls and Lubricants 
for Every Wetal Working Purpose 


TewnitE & BAGLEY COmMBANY 


WORCESTER 8, MASS., U.S.A. 


NUPLA PLASTIC HAMMER 


HARD HITTING “SOFTY“! Remarkable new 
head on NUPLA Hammer will not mar, cut 
or bruise. Craftsmen prize it because .. . 
@ No chips, cracks, shreds, rebound, sting 
—or DISTORTION. 

@ Outlasts others __ to 1. 3 grades, 5 sizes, 
29 weights. Non-Spark and Standard. Write! 


HH RESEARCH CO. 6202, HORATIO 







































ATTAINS 1650° F. QUICKLY : 2ZER i H | f H \ P E E D Gad f l R N A [ ES ‘aaah 


Atmospheric Pot Hardening Furnace 
















. . are the efficient, economical answer to today's 
Heat Treating Problems. NO BLOWER or OTHER 
AUXILIARY POWER are needed . . . just con- 
nect to your gas supply. 









* The Full Muffle Furnace attains a temperature of 2400° F., 
and The Pot Hardening Furnace, tangentially fired, assures quick 
even heat up 1650° F. Many other models available. 







* Send for the "BUZZER" Catalog showing full line of Industrial 
Gas Furnaces, Burners and other equipment. 


CHARLES A. HONES, rnc. 


121 So. Grand Ave. Baldwin, L. I., N. Y. 
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CONTRACT WORK 








WANTED PRODUCTS OF 
CONTRACT WORK 


Machinery manufacturing concern with ex- 
tensive experience desires a product to manu- 
facture on a contract basis or straight con- 
tract work. 

Manufacturer has modern well equ peed ma- 
chine shop, capable of making small, medium 
or large machinery, tools, jigs, fixtures, 
gages, stamping dies, are. electronic 
assemblies, - drives and small parts of ail 
types. Excellent —— facilities «nd 
good contacts for all types of foundry work 
are available. 


Send for our bulletin #I0A 


Cc. W. JARVI MFG. COMPANY, INC. 
NORTH ATTLEBORO MASSACHUSETTS 





2 


Wood Patterns and Metal Patterns 
| For 
All Types of Castings 









Complete Machine Shop 






Facilities — 









Lét us know how we can serve you 







Elram Pattern Works 







214-220 Adams St., 









at) :1-) 4 pa Bee 









SEND B.P. FOR 


MFG. COMPLETE ASSEMBLIES 
Tool—Jigs—Dies 
Screw Machine and Turret Lathe Work 
Stampings—Geers 
POSSY'S TOOL & MFG. CO. 
51 Meadowbrook Buffelo 6, N. Y. 


@ Plates—Flame cut to size and shape—latest 
burning equipment. Can furnish our own steel— 
accurate work—prompt service. 

@ Equipped to do welding and fabricating in con- 
nection with this service. Send us blueprints or 
templet for quotation. 


THE TOLEDO IRON AND STEEL CO. 


A Complete Steel Warehouse Service 
1819 STARR AVENUE, TOLEDO 5, OHIO 








WANTED — CONTRACT WORK 


Metal Fabricetion Manufacturer with extensive pro- 
duction experience has additional eapacity in small 
welding plant. Can perform sawing, flame shape 
cutting, drilling and welding operations. Send your 
inquiries or drawings to 


THE B-H CO., INC., CAMBRIDGE CITY, IND. 





RELIABLE PATTERN WORKS 
AND FOUNDRY 


PATTERNS IN WOOD AND METAL 
CASTINGS IN BRASS, BRONZE AND 
ALUMINUM 


138 Stockton Ave., San Jose, Calif. 














SPECIAL SPUR GEARS 


Flanged Pinions, Internals 
Up to 18” Pitch Dia. 


Small Quantities Made Economically 
Send B.P. for Quotations and Delivery 


$.J. FARRING1 ON IRON WORKS, Inc. 
61 COMMERCE STREET BROOKLYN 31, N. Y. 











PATTERNS in WOOD ond Mary 


GENERAL PATTERN WORKS 


| treet nnati, Ot 













‘-_MACHINE WORK 
WANTED 


Large mechanical engineering organiza- 
tion has open capacity for designing ond 
building special machinery, tools, jigs, fix- 
tures and general production machine 
work. All facilities are modern and our 
men are accustomed to precision ma- 
chining. 

23—Milling Machines, 31 to 24 
16—Engine Lathes, 10” to 50” 
6—Radial Drills, 3’ to 6’ 

8—Vertical Boring Mills, 36” to 54” 
2—Horizontal Boring Mills, 3” & 4” bar 


Grinding and Heat Treating Equipment 


An opportunity to quote on your require- 
ments will be -»preciated. 


Plant location: PHILADELPHIA, PENNA. 


CW-895, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 











SCREW MACHINE and 
TURRET LATHE PRODUCTS 


ars, Sprockets, Standard and Speelal. Milling, 
Drilitng and Su:fase Grinding, Short or Leng 
Runs. Quiek Delivery. 


Send B.P. for Estimates. 


LEMBO MACHINE WORKS 
154-156 East 23rd St., Paterson 4, New Jersey 











SEARCHLIGHT SECTION 


EMPLOYMENT «BUSINESS 


¢ OPPORTUNITIES .- 


EQUIPMENT—USED or RESALE 








CIVIL SERVICE 

MECHANICAL ENGINEERING Draftsmen— 

Examinations will be held for appointments 
in New York City departments. Salary range 
from $2160 to but not including $3120 per an- 
num. Current appointments at $2400 plus $650 
cost-of-living bonus. Open to residents of New 
York State and on some appointments—New 
York City. Write for Notice of Examination 
No. 5210. Municipal Civil —— Commission, 
299 Broadway, New York 7, N. 








TO A first prem tool engineer and dade now 

holding a secure position of responsibility 
who wants to risk his present security for op- 
portunity,—is offered a key position in a suc- 
cessful midwestern tool, machine and stamping 
shop with a chance to participate in its further 
growth. P-918, American Machinist, 520 N. 
Michigan Ave., Chicago 11, Ill. 


OUTSTANDING STEEL Producer with world- 

wide connections requires qualified, aggressive, 
practical Manager, Alloy & Tool Steels De- 
partment. Must be thoroughly familiar machin- 
ing Heat Treatment, capable demonc:rator, with 
sales ability. Excellent opportunity for right 
party. Do not call. Write, giving curriculum 
and salary expected, to P-917, American Ma- 
chinist, 330 W. 42nd St., New York 18, N. Y. 
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POSITIONS VACANT 
MACHINE TOOL Polster with experience 
wanted by middle-west shop. Apply by letter 
giving age and qualifications. P-885, American 
Machinist, 520 N. Michigan Ave., -» Chicago 11, Il. 








SELLING OPPORTUNITIES “OFFERED. 





SALES REPRESENTATIVE Wanted iy manu- 
facturer of the finest Die Sets on the market 
today. Territories available in all sections of 
United States and Canada. Must he acquainted 
with die work and have large acquaintance in 
their territories in this particular field. Com- 
mission basis. RW-908, American Machinist, 
520 N. Michigan Ave., Chicago 11, 3 
MANUFACTURERS’ REPRESENTATIVE 
wanted, experienced in abrasive field. Ter- 
ritories open on eastern seaboard. Commission 
basis. Write full particulars. RW-919, Ameri- 
- } ee 330 W. 42nd St., New York 18, 











SALES ENGINEER Wanted. Well "established 

and financially responsible add to your busi- 
ness our complete lines of goods—air cylinders. 
Man desired technical background and ability 
to help customers solve their problems. Write 
for state territories now open. RW-920, Ameri- 
rg omen 620 N. Michigan Ave., Chicago 

(Continued on page 242) 








MANUFACTURING 
SUPERINTENDENT 


With proven ability in machine shop and metal 
manufacturing. Must be capable of supervising 
light and heavy machine shop work, miscellaneous 
metal manufacturing, woodworking shop and found- 
ry. College Graduate preferred between the ages of 
35 and 40 years. This is a permanent position 
with well established nationally known company 
having a plant located on the Eastern Seaboard of 
Middle Atlantic States. Splendid opportunity for 
qualified man. Applicants should state qualifica- 
tions fully in first letter and mail to 


B-22, P.O. BOX 3495 


Philadelphia 22 Pennsylvania 











Additional 
Employment Advertising 
on page 242 


























SEARCHLIGHT SECTION 


EMPLOYMENT e BUSINESS 


UNDISPLAYED RATE 
(Nat available for equipment advertising) 


60¢ per line, minimum 4 lines. To figure 
advance payment count 6 average words 


as a line. 


POSITIONS WANTED (full or part-time ~— 


PROPOSALS. 50 cents a line an insertion. 
NEW ADVERTISING received by 10 A. M. 


vidual salaried employment only), 


above rates. 


OPPORTUNITIES 


INFURMATION 

BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices 
count 10 words additional in undisplayed 
ads. 

DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions 
of undisplayed ads (not including pro- 
posals). 


@ EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 

The advertising rate is $8.00 per inch for 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 
request. 

AN ADVERTISING INCH is measured % 
inch vertically on one column, 3 columns— 
30 inches—to a page. A.M. 


April 23rd will appear in the issue of May 8th subject to limitation of space available 








SELLING OPPORTUNITIES OFFERED 
(Continued from page 241) 


SALESMAN WANTED by machine tool dis- 

tributor in the east having broad lines. Must 
have engineering education and ability to process 
general machine shop work. Age approximately 
30-35 years. State complete qualifications. SW- 
921, American Machinist, 330 W. 42nd St., New 
York 18, N. Y. 


EMPLOYMENT SERVICE 


POSITIONS $2,500-$25,000. This 
organized confidential service of 
thirty-seven years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
supervisory, technical and executive positions of 
the calibre indicated through a procedure indi- 
vidualized to each client’s requirements. Re- 
taining fee protected by refund provision. Iden- 
tity covered and present position protected. Send 
only name and address for details. R. W. Bixby, 
Inc., 266 Dunn Bldg., Buffalo 2, N. Y. 


SALARIED 
thoroughly 


POSITIONS WANTED 
GEAR ‘HOBBER and Threadmiller Serviceman 
with 11 years’ road experience desires position 
in methods or foremanship in gear works. 
Former work consisted of troubleshooting, main- 
tenance, and setup of single and rotary hobbers, 
threadmillers, and gear grinders, familiar with 
competitive makes of machines. PW-883, Ameri- 
can Machinist, 520 N. Michigan Ave., Chicago 11, 
Til. 


CHIEF 
able to set 
Supervises any 


INSPECTOR, engineering background; 
up modern inspection department. 
machine operaticn. Accustomed 
to closest tolerances. Lay-outs, tools, fixtures. 
20 years” experience Own latest precision 
tools. Best references. W. Basch, 224 W. 72nd, 
New York 23, N. Y., Phone: TR-4-4281. 


WELL TRAINED and experienced personnel 

man wants position as personnel director or 
industrial counselor in progressive concern. Cen- 
tral or southwestern states preferred. Now 
school director of guidance, testing, and coun- 
seling in a city of 100,000. Have Phd. in 
guidance and personnel work besides wide back- 
ground of industrial and administrative experi- 
ence. Strong public relations. Norse descent; 
38 years of age; excellent health; three children. 
Will furnish references and credentials upon 
request. Write or wire PW-912, American Ma- 
chinist, 520 N. Michigan Ave., Chicago 11, IIl. 
MECHAN ICAL. ENGINEER, graduate, age 46. 

Experience: 12 years industrial plant erection 
and maintenance and ships repairs: 5 years 
shop superintendent (foundry, structural and 
machine shops); 5 years Marine design Engi- 
neer (present position) main engines, auxili- 
aries, piping, ventilating and refrigeration in 
conversion work. Desire permanent supervisory 
position in similar lines of work. PW-922, 
American Machinist, 330 W. 42nd St., New York 
18, N. 


EXPORT EXECUTIVE. World wide expe- 

rience selecting foreign distributors. Sales 
promotion and selling abroad. Handling credits 
and collections. Linguist. Single, 40. PW-923, 
American Machinist, 330 W. 42nd St., New Y« rk 
18, N. Y. 


ENGINEER and Designer: Age 

more than age indicates. Ma- 
chine tool design, production engineering and 
planning, jig, tool and fixture design, machine 
tool selection and plant layout, gages and gaging 
practices, wood and metal pattern work, found- 
ry practice, sales, plant management. Want po- 
sition where hard work will be appreciated and 
bring results. Prefer bringing out new prod- 
ucts or redesign of existing products and methods 
of manufacture. Engineering college graduate. 
Think experience worth more than degree. PW- 
924, American Machinist, 520 N. Michigan Ave.. 
Chicago 11, Il! 


MECHANICAL 


33, experience 
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SALESMEN 
WANTED 


10 men to cover territories throughout 
the United States. Sole representative for 
one of the largest and progressive indus- 
trial diamond and diamond tool manu- 
facturers in the country. Exclusive terri- 
tories. Drawing and commission. State 
full details. Replies strictly confidential. 


SW-916, AMERICAN MACHINIST 
330 W. 42nd St... New York 18, N. Y. 











SELLING OPPORTUNITIES WANTED 


MEC HANICAL ENGINEER with long estab- 

lished office and staff of competent engineers 
desires exclusive sales arrangement for high 
grade machine tool line requiring actual shop, 
production and enginering knowledge to sell. 
Have background of thirty years shop, engineer- 
ing and sales experience with wide acquaintance 
throughout New York State. Location, central 
New York. RA-913, American Machinist, 330 
W. 42nd St., New York 18, N. Y 


with following in New 
experienced selling high 
of small machines or 
manufacturer. Tech- 
sales, commission. 
330 W. 42nd St., 


SALES ENGINEER, 

York, North Jersey, 
grade tools, desires line 
tools of merit by reliable 
nical background, exclusive 
SA-925, American Machinist, 
New York 18, N. Y. 


PATENT ATTORNEY 


PATENT and Trade-Mark Practice before U. S. 

Patent Office Validity and Infringement In- 
vestigations and Opinions Booklet and form 
“Evidence of Conception” forwarded upon re- 
quest. Lancaster Allwine & Rommel, Registered 
Patent Attorneys, Suite 453, 815-15th Street, 
N. W., Washington 5, D. C. 





MANUFACTURING RIGHTS 
FOR GREAT BRITAIN 


British manufacturers whe are established special- 
ists in tooling and manufacturers of a wide range 
of machines wish to obtain sole license to manu- 
facture high class machines in Great Britain 


BO-915, AMERICAN MACHINIST 
Aldwych House—Aldwych, London WC2, England 











PROFESSIONAL 
SERVICES 

















YARDENY ENGINEERING COMPANY 
REMOTE CONTROLS (Wires and Wireless) 
AUTOMATIC DEVICES 
Electronic -« Electrical *« Mechanical 
Consultation « Designing « Manufacturing 
Licensing 
105 CHAMBERS STREET, ~* YORK, WN. Y- 
Worth 2-3534, 3535 








WORLDWIDE DESIGN SERVICE 
Consultants 

Special Machines. Processing & Tooling 

Prod. Patent Drawing 


s—Service 
For Individuals & 
Complete Engineering 


N. Y. 


Products— 
—Low & High 
Manuals. General Drafting. 
Small Manufacturers. A 
Service by Mail. 


P. 0. BOX 224 ROCHESTER, 











FOR SALE 


Three +35 Excello Thread Grinders with 
all attachments and accessories; in 
excellent condition; three years old; 
operation hours less than 1,000. 


Pzice for Immediate Sale $6,500.00 Each. 


West Coast Machine & Tool Co. 


1016 North McCadden Place 
Los Angeles 38, California 
Telephone HEmpstead 3241 








PETITT BROS. MACHINERY CO. 


k 


CHERRY 0609 


OHIO 


WEST 4th ST. 
CLEVELAND 


1240 
13, 





173 GRAND STREET 





THREAD GAGES — PLUG AND RING 


Slightly used, NF-2 & 3, % to 1”, 6, 8, 10 M.S. Also 1 to 4” N.S. 
LESS 75 Percent Discount. 


ADJUSTABLE SNAP GAGES. ALL SIZES. % to 8”. 
LESS 75 Percent Discount. 


DE WITT TOOL COMPANY 


NEW YORK 13, N. Y. 


Send For Ours Bargain Circular 
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AUTOMATICS 


2—i00 Brown & Sharpe Full 
Automatic, Standard Speed 


1—1'%" Cone 4-spindle Auto- 
matic, Motor Driven, Thread- 
ing Spindle 

1—2515 National Acme 9/16" 


4-spindle Automatics, com- 
plete 











LATHES 


10”x24” Logan Q.C.G. Lathes (new) 
Sebastian Engine Lathes (new) 
13”x6’ Williard, geared head 
14”x6’ Hendey Yoke Head 

14”x6’ Rockford Cone drive (two) 
16”x6’ American Motor Driven Lathe 


16”x8’ Lodge & Shipley 12-speed Grd. Hd. 


16” x 8’ Monarch Geared Head Lathe 
18”x10’ American, Geared Head, Taper 
20”x10° Hendey with Taper 

20x11" Schumacher-Boye, M.D. 
24”x12' LeBlond Heavy Pattern 
26”x18’ Bridgeford geared head 
28”x10’ Davis cone driven 

32”x16’ Bridgeford geared head 


TURRET LATHES 


4—i4 Warner & Swasey Hand Screw Ma- 
chines, arr. Motor Drive 


2—24 Warner & Swasey Universal Turret 
Lathe, Motor Driven 


16” Warner & Swasey Brass Lathe 
$2A Warner & Swasey Universal 
£3R Gisholt Universal like new 

£4 Foster GFH Hand Turret Lathe 


3—Morey $2G Geared Head Turret Lathe, 
motor drive (late model) 


2—Simmons $2 (microspeed) Turret Screw 
Machine (late model) 


Bullard 42” Vertical Turret Lathe 


TURRET PUNCHES 


Hecker, vertical type, 8-station, air oper- 
ated, 18” throat 


PLANERS 


20”x20"x24” N.B.P., Planer Shaper 
26”x26"x8’ Gray Planer, 2 heads 
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RAD:AL DRILLS 


3/2’ Arm, 10” Column Cincinnati-Bickford 
4’ Arm, 11” Column Cincinnati-Bickford 
5’ Arm, 13” Column Cincinnati-Bickford 
5’ Arm, 14” Column Fosdick, motor drive 
6’ Arm, 15” Column Cincinnati-Bickford 


Cincinnati-Bickford 5° Arm, 13" round 
column with air clamp. Oil grooved, 
tee slotted base, side base, with plain 
box table with 5 Morse Taper spin- 
die. Motor drive. 





FOUNDRY MOULDING 
MACHINES 


2—#0 Johnston & Jennings, Jolt 
Squeezer Draw Pattern, 15” x 21” 

{ Table 

2—2342 Osborn Jolt Rollover Pattern 
Draw Moulding Machines, 23x38” 
table 

2—SPO Hand Rollover Power Draw 
Moulding Machines complete with 
run-out cars 22!/,”x60" 











SHEARS & METAL WORKING 


Lennox Splitting Shear 34” cap.; 8’ throat 
Lennox Bevel Shear, !/4” cap. 

Peckstow 30”x18 ga. Squaring Shear 
Niagara 48” Roller Leveller, 8 Rolls 


West Co. 36” x 10 ga. 15” gap, Power 
Squaring Shear 


MILLING MACHINES 


£3, +4, $5 Cinn. High Power, Plain, S.P.D. 
=1 Brown & Sharpe Plain Miller 

P & W 2!/.” Duplex Spline Miller 
Thread Miller, Hall Planetary $1—24” 





: PENDABILITY 


REBUILT MACHINERY 





$8 Lees Bradner Thread Miiler 
#1, $2 Kempsmith Piain Millers 
3B Hendey Universal Miller, motor drive 
24 Cinn. Vertical High Power Miller. (2) 


MISCELLANEOUS 


15 KVA Ace Spot Welder, 18” throat 
Toledo Spot Welders, 10 K.W., 15 K.W. 


GRINDERS 


Queen City Dble. End Grinders, new 

‘333 Abrasive Vertical Surface motor drive 

12” No. 22 Heald Rotary Surface Grinder 

16” Persons-Arter Rotary Surface Grinder 

1—Seybold 96” Knife Grinder 

Oliver of Adrian Drill Grinders 

Cincinnati Centerless Grinders 22 M.D. 

+12 Greenfield Internal Hydromatic Grind- 
er, sizematic type 

$2 Brown & Sharpe Surface Grinder 

270 Heald Internal Grinder 

260 Heald Cylinder Grinder 

10”x18” Norton Cylindrical 

2—Cincinnati, 21'/. Tool & Cutter Grinders 





BORING MILLS 


3'/," Bar Landis-Rochester Horizon- 
tal Boring Mill, Model $36 


£31 Lucas Horizontal Boring Mill, 
3” bar 











DRILLING MACHINES 


Avey, 2 & 3 spindle Prentice, 4 spindle 

Henty & Wright, 6 spindle, #2 M. T. 

Fosdick 13” Super speed 4-spindle drills 

Natco $12, 12 spindle $1 M. T. 

2—Natco £14, 22 spindle Rectangular head 
Drilling Machine, $2 M.T. 


POWER PRESS 
HEADQUARTERS 


Famco Arbor & Foot Presses (new) 

2—S1A Standard Bench Type Press, 34,” 
stroke 

£4 Bliss D. C. Forging Press 

200 ton A.C.F. Hydraulic Press. Bed. 
24”x36", 4-post. 

Hilles & Jones $4 Single End Punch and 
Shear. Equipped as Plate Shear with 18” 
Blades. ARR, motor drive, 48” throat 


_ MACHINERY COMPANY _ 


April 24, 1947 


Machinery Merchants 
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ENABLES YOU TO REPLACE 
OBSOLETE EQUIPMENT 





MODERN—LATE TYPE MACHINE 


NEARLY 


AUTO. SCREW MACHINES 


ACME GRIDLEY Model RA-6, 2”, Latest Type 
BILLINGS & SPENCER B-2 Diametic—Latest 
OWN & SHARPE #4 = a — Type 

CLEVELAND 7%” to 214” 1A 
CONOMATICS 312" 4 Candie -betast type 
CONOMATICS $s Latest Type 
NATIONAL ACME 9/16” mod. C, 5 spdie., M.D. 


BORING MILLS—Horizontal 


DETRICK & HARVEY—4” bar—floor type—motor 


drive 
DETRICK & HARVEY—5” bar—floor type—motor drive 
FRANKLIN 41” bar, single pulley drive 
LANDIS #35—3'2” bar—floor type 
. & r, Motor Drive 
ILES BEMENT POND 5”, 6”, 7” bar—floor type 
ES BEMENT POND 72” Duplex, 4/2” bar, M.D. 
-4 5° bar, floor type, latest type 
” ber, floor type, M. 
” bar, Table Type, Latest Type 
#40—4” Bar, Motor Drive 
lL #3A—3” bar, Motor Drive 
24” Duplex, Auto., M.D. 
24” Plain, Auto., M.D. 
4-36 Hydromatic, Latest Type 
28-60 Hydrotel, Vert., Latest Type 


BORING MILLS—Vertical 


BETTS 120’—2 swivel head, motor drive 
BETTS (Consolidated) 100’—2 heads, DC, Latest Type 
ag SAL (CONSOLIDATED) 84” 3-heads, AC Latest 


ype 
BULLARD 36”, New Era Type, M.D. 
BULLARD 42” Spiral Drive, latest type 
CINCINNATI Hypro 84” 3-heads, AC patent Type 
COLBURN 72” 2 swivel heads, AC, M.D 
NG, 30° Vert., 
NG 36” Motor Driva, Latest Type 
LES 42”—2 swivel heads; power snes traverse 
LES 73”, 2 swivel heads, PRT, AC, M.D. 
LES 100”, 2 swivel heads, PRT, M.D. 


LLS 


#121 Single spindie—latest type 
#H3, Hydram, latest type 
#210—single spindle—iatest 
42-20, 42-30 automatics—M.D. 
N #14, 2 spindle, heavy duty, AC, M.D. 
#1B, 2B, #2MS, M.D. 
FOOTE BURT SIPP #2, 5e-Seete spindle—iatest 
HENRY & pA Ji = dle 
PRATT & WHIT 0. %2Bx50" 2 ——. Deep 
Hole latest yy 


22Z2ZzRR 


ILLS—Radial 


ICAN 27% del Saeed, pote Drive 
CAN 4’11°—5'I3” AC, M.D 
, Univ., AC, ot 
Triple- -purpose, M.D. 
Y OTTO 3’11” New 
4’13”, 6'15°—M.D. 
BICKFORD 5'13” M.D. 
a pat. AC, M.D. 


QoOoOOF>>r>p 
m 


100 


4,9", atl” M.D. 

BEMENT POND eis" ‘unt, AC, M.D. 
4’1i”, AC, M.D. 

3’, 4°18", 5°18", 6720", latest type 


GEAR CUTTING EQUIPMENT 


BARBER COLMAN Type A Hobber—tatest 
BARBER COLMAN rye, S, #3 #12 Hobber, M.D. 
& SHARPE +#3H gear cutter, M.D. 
#73 Univ., tooth-rounder, Latest Type 
FELLOWS #7, #7A type, all models, latest 
ELLOWS 26, #6A type, all models, latest 
11”, 18” bevel gear generator, M.D. 
E M.D. 
EASON 15” Quenching Press 
Ee wy an Planer 
ULD & EBERHARDT i2 iS. Latest Type 
RCOULES 24” HOBBER, differential, oe 
EWARK #5, 60” Hobber, Latest Typ 
PRATT & WHITNEY 10” Grinder, hyd. -—tatest type 


ZINLNLOO7 
morrer 





| DEPENDABLE MACHINE TOOLS * PROMPT SERVICE 
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ALL BUILT SINCE 194i 


GRINDERS—Cyl.—Plain & Uni. 


BROWN & SHARPE #1, #2, #3, #4 Univ., motor 
oe oo type 

BROWN & SHARPE #5 Plain 3x!2, 3x:8, LATEST 

BROWN & SHARPE #20—plain—i0x!8—Latest Type 

LANDIS 6x18, 6x20, plain, M.D. 

LANDIS 6’xI8" Type C Hyd. Latest Type 

NORTON 1{0x!8 Plain—motor drive 

NORTON 10x36” Plain Type C, Hyd., latest type _ 

NORTON 16x72 Plain, Type C—latest type 

NORTON [6x72 Universal, HYD., Multi-purpose, 
Latest Type 


GRINDERS—Internal Cutters & 
Miscellaneous 


BROWN & SHARPE £10 Tool & Cutter—tatest 
BROWN & SHARPE #13, Universal Tool, Latest Type 
BRYANT No. (6—16” Chucking—internal—iatest 
BRYANT #5 Internal, hyd., latest type 
CINCINNATI #4 centerless, LATEST TYPE 
FITCHBURG Uni., spline shaft, hyd. 

GLEASON #12 cutter grinder 

HEALD 72A3 Sizematic internal, latest type 
HEALD 72A5 plain internal, latest type 

HEALD #81, Sizematic, Gagematic, Latest Type 
OLIVER Tool and Cutter, Latest Type 

PRATT & WHITNEY Contour Cutter—tiatest type 
SELLERS #4T Uni., Tool—tatest type 


GRINDERS—Surface 


ARTER 30” Rotary Surface—Hydraulic—liatest type 
ARTER 8” Automatic Piston Ring 

BLANCHARD #1!16A—Dial Type—motor drive 
BLANCHARD #16, 26” Chuck, Motor Drive 
BLANCHARD #27-18—42” Chuck—Latest 

HEALD #22, 12” Rotary, Latest Type 

MATTISON 1{2xi6x48 Hyd., Latest Type 
MATTISON [4xi6x36 Hyd., Latest Type 
MATTISON 1[4x16x60 Hyd., Latest Type 

NORTON 10x36 Hyd., Latest Type 


LATHES—Engine & Mfg. 


ae 36x25’ centers—Timken Bearing—2 carri- 
-R.T. Taper Attachment—Latest Type 

BETTS BRIDGEFORD 84x24’ bed, » M.D. 

eoninans 36x28’, 36’x32’ bed—2 carriages, M.D. 


-—- 


HARDIN TR59, Motor Drive., Lates 
HARDINGE 9x54” bed, QCG, Catara “7 _ 
HENDEY 14”’x8’ bed geared head 

HENDEY 22’x8’ bed, geared head 
HENDEY—12x54 centers—latest type 

HOUSTON, Sraeweee & GAMBLE 36x24’ bed 
KEIGHLEY LIFTS 8xi6x4’, Gap, AC, M.D. 
LeBLOND 13°x4’ bed, Timken Mfg.—latest 


LOSWING 4x60, aa 8x60, 8x84, 8x108, Timken 
Losw ING anes Mon 
x. Model LR Auto. Timken latest 
MOREY MATTHEWS, Shaft Turning, Latest Type 
the ya double head, Motor Drive 
x10’ cente eavy duty—T 
MAN Latest — y ty: imken Bearing 
10’ centers —hea duty— 
eae —Latest Ty = vy duty—Timken Bearing 
3 ecntere—b duty— 
PRT. Latest "Tree eavy duty—Timken Bearing 
PITTSBURGH 50’ 130" bed—M.D. 
REED PRENTICE 24x20’ bed, AC, M.D. 
RIVETT #918, M.D. Latest Type 


RIVETT 2+608-4-NS, 8xi8 centers, 
WARD HAGGAS & SMITH to “bed, Gap Lathe, 
AC, D. 


LATHES—Turret 


er ie & OLIVER #5, +7 Timken Bearing— 
latest 

CINCINNATI ACME #1, #5W, Timken bearing, latest 
type 

GISHOLT #3D Simplimatics—Timken—latest 

GISHOLT a #3L, Universal, Timken Bearing, 
Latest Typ 

GISHOLT aL, 9” hole—cross sliding turret—Timken 
Bearing latest type 

GISHOLT <3, Univ., Timken, Latest 

JONES & LAMSON #3, #7C Univ., latest type—Tim- 
ken Bearing 

LIBBY #IH- *, Timken Bearing—latest 5'/2” hole 

MOREY 2G, #3, #4, Timken Bearing, latest 

WARNER & SWASEY #2, Timken, latest 

WARNER & _ 4 #4A—uni. 8” hole, timken 
bearing, Latest Tyee : 

WARNER & SWASEY #3, 4, 5, Universal, Timken 
Latest 


MILLING MACHINES—Mfg. 


GGS Type 2A, production, HYD., latest type 


Rr! 

—" & SHARPE +000—Timken Bearing, Latest 
ik & SHARPE +12 auto., Timken—latest 
NCINNATI 56/90 Lear gh Latest 

NCINNATI #0-8 Vert.—PI. Auto.—Timken Bearing 
“ta test type—Rise * Fall 

INCINNATI 48” duplex, automatic, SPD 
rere wiirtt 2 heads, AC, D. 


M. 
ARNEY r — #1218 Auto.—Timken Bear- 
ates 


- ng—lates 

OREY eM ry spdie. Profiler & Milling Machine 
ICHOLS Hand, M.D.—Latest Type 

H1O Auto. 16°x72” table—Timken Bearing 
SUNDSTRAND #3 Rigidmill, AC, M. 

TAYLOR & FENN M-80, Duplex Spline, ‘Latest Type 


MILLING MACHINES—Plain 


CINCINNATI #3 High Speed, Dial Type, Timken 
Bearing, latest type 
CINCINNATI <4 Timken Bearing, M. ®. 
CINCINNATI #4S, #5, high power, M.D. 
KEARNEY & TRECKER #3K—Timken—latest 
KEARNEY & TRECKER 2HL Timken, Latest 
TH +4 Maximiller—Timken—latest 


S25. zo o°o8 


AMES Bench, Timken roy a latest type, M.D 
BROWN & wat #3, A 

CINCINNATI #2 Motor Drive 

Cc NCINNATI #2, Dial Type. High Speed, Timken 


atest 
CINCINNATI #2 Dial Type, medium Speed, Timken 


Latest 
VAN NORMAN 22L, Timken Bearing, Latest Type 
HARDINGE Bench, Timken Bearing, Latest Type 


MILLING MACHINES—Vertical 


BROWN & SHARPE *=5—motor drive 
CINCINNATI =2 Dial Type—Timken—latest 
CINCINNATI 33, +4 High-powered, Motor Drive 


CINCINNATI #4, High Speed, Dial Type, Timken, 


atest 
KEARNEY & TRECKER 2K, 3H, 3K, 4H, 4K, 
Timken—latest 
REED PRENTICE 3VG High-Speed. Latest Type 


PLANERS 
py ty A ory 7 4 heads AC, M.D. 
DETR VEY 48x48x16’, 4 heads, Hyd. 


DETR Sk t HARVEY 48x48x12 ‘Openside, AC, M.D. 

CYND. FARQUHAR 26” Openside, motor drive 

NBP 54x54xi2’, 2 heads, box table, AC, D. 

NILES 48x48x!2’—Time Saver—3 heads, P.R.T., box 
table. DC, M. 


OHIO 42x42x20’—2 heads, A 
POND 48x48x16’ 2 heads, AC, M.D. 


SAWS 


BRIDGEPORT #48W Abrasive 

ESPEN LUCAS +#138—Cold Saw, M.D. 

GROB OS-20—band and filing—Latest Type 

NEWTON #504, cap. 12/2” Rd., M.D. 

ap Sb #506, bg 16%” Rd., M.D. 
TON #508, 22” Rd., M.D. 

PEERLESS 14xi4 “Hack; latest type 


SHAPERS 


CINCINMATI 24” Crank—Motor drive 
CINCINNATI 26” Travel Head—2 head Type B 


COCHRANE BLY Univ. Vert. Shaper-Miller, M.D. 
LAMAIRE 18’ Vert. . ye type 
NILES 18” ver. slotter, 

MOREY 8”, 10%, 12”, 14”, Vertical Latest type 
NEWTON a =. Ta D, M.D. 

ORMEROD M.D. 7 
PRATT & WHITNEY, 6’. i” Vertical, Motor Drive 


THREAD MILLING MACHINES 


HALL—Planetary, M.D.—Latest Type 

HANSON & WHITNEY 4x9, Latest Type 
MOREY SHIELDS 1{2xt20, 12xi92—latest typ 
PRATT & WHITNEY 42x12, Model G"—Latest 
PRATT & WHITNEY 6xi32—Moter Drive 
PRATT & WHITNEY 6x20 Model “‘C’’—Latest 
SMALLEY General #20 MB, Motor Drive 


MISCELLANEOUS 


BARNES #420 2-spindle deep hole Drill—Hyd.— 
Latest Type 

GAUSH Radial Tapper—iatest 

CASCADE #120 Industrial deep freeze 

FERRACUTE No. DG55, Drawing, latest type 

GENERAL ELECTRIC 100 KW _ Generator 

LaPOINTE #3L Broach, tioriz. hyd. 15 ton cap. 

LeBLOND £2 deep hole borer, latest type 

MORTON 60° combination travelling head planer, 
milling and drilling, motor drive. 

NILES 30°x50’ deep hole oarer. Timken—latest 

PRATT & WHITNEY 3-B Jig Borer—Latest type 

SHUSTER #1! Wire Straightener 

TREADWELL i2°—Pipe Threader—Motor Drive 

WHITON 8&8x!06 centers duplex centering, M.D. 

YATES AMERICAN J-70, Woodworking Lathe, latest 

YODER Multiple tube cutting machine—tlatest 


Over 2,000 Machine Tools in Stock. Your Inquiries Are Invited 


ca 
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5 WoRTHINGTON HypRAULIC PUMPS 


Horizontal Duplex, double acting, water as hydraulic fluid, 3500 P.S.I. discharge 
pressure. Crank shaft speed 80 R.P.M. Plunge speed 240 F.P.M. Hydraulic H.P. 
272 B.H.P. Mechanical Efficiency 90%. H.P. 302. Flexibly coupled to 300 H.P., 3 ph. 
60 cy. 2300 V, 600 R.P.M., Slip Ring Wsghse. motor type C.W., with magnetic con- 
trollers and primary oil circuit breaker. 





























1 Watson Stillman | 
High Pressure Hy- | 
draulic Accumulator | 


Bulletin C.27. Air 
Cylinder, 42” dia., 
Hydraulic ram 11!/2" 
dia., stroke 50”. Hy- 
draulic pressure 3500 
P.S.1., Ram displace- 
ment 21.5 gallons. 
Excellent condition 
new 1942. 
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1300 TON 
WATSON STILLMAN 
HYDRAULIC PRESS 
Self Contained 
Platen size 48x42”. Stroke 22”. 


Opening 37. Ram Diameter 35”. 
Driven by 50 H.P. Motor, Also 


600 TON ELMES PRESS 


Self contained 48x45” between 
rods, 36” stroke, 66” openings, 
75 H.P. motor, 3 phase, 60 cycle, 
220v. 


1320 TON PRESS, SELF 
CONTAINED 


Aaron Machinery Co. 


Incorporated 


45 CROSBY ST., N. Y. C. 
Tel. CAnal 6-0421 











MACHINE TOOLS 


24K Kearney & Trecker Plain Miller 









24HS Cincinnati Plain Miller 





23HS Cincinnati Vertical Miller 









21-18 Cincinnati Plain Miller 4 








22LS Lapointe Hydraulic Broaching 
Machine 


16° x72” Norton “C” Plain Grinder 









6” x 30” Norton “C” Plain Grinder 








23 and 24 Warner & Swasey Turret 
Lathes 






~1 Brown & Sharpe Wire Feed Screw 
Machines 


23 Allen 2-spdl. Drill 4 MT 





_— - ay ee 








ALL LATEST TYPE MACHINES 
HAZARD BROWNELL 


350 Waterman St., Providence 6, R.I. 
Dexter 8880 
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redhat PRESSES 












ga, Livingston and Almond Street 
Philcede!phia Pa 
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THE 


DEVOTED 


TURRET LATHES AND 
SCREW MACHINES 


No. 1A Warner & Swasey Universal, m.d., pre- 
selector, cross sliding turret, bar feed, m.d., 
latest type 

No. 1 Cincinnati-Acme Semi-Universal, m.d. 

No. IL Gisholt Universal, m.d., chucking 

No. 1A Warner & Swasey, m.d., chucking 

No. 2 Cincinnati-Acme Full Universal, m.d., chuck- 
ing, Timken, latest 

No. 2B Foster Universal, m.d., chucking 

No. 2L Gisholt Universal, d., chucking 

No. 2G Morey Ram Type, ‘m.d. in base, bar 

No. 2 Pratt & Whitney Shaver, m.d. 

No. 2A Warner & Swasey Universal, m.d., chuck- 
ing, pre-selector head, latest 

No. 2A Warner & Swasey Universal, m.d., bar, 
pre-selector head, latest 

No. 2A Warner & Swasey Universal, m.d., bar 

No. 2A Warner & Swaszy Universal, m.d., ‘chucking 

No. 3 Cincinnati-Acme Full Universal, m.d., chuck- 


ing 

No. 3 Foster Geared Head, m.d., bar 

No. 3B Foster Universal, m.d., bar, taper attach. 
No. 3 Warner & Swasey Universal, m.d., bar, latest 
No. 3S Cincinnati-Acme, m.d., bar, Timken, latest 


type 

No. 3L Gisholt H.D., m.d., chucking, Timken 

No. 3A Warner & Swasey Universal, m.d., bar 

No. 3A Warner & Swasey, m.d., chucking 

No. 3A Warner & Swasey, m.d., ‘bar, latest type 

No. 4R Cincinnati Acme, m.d., 

No. 4 Gisholt Universal, m.d., > 

No. 4 Warner & Swasey Universal, m.d., bar, pre- 
selector head, latest 

No. 4 Warner & Swasey Universal, m.d., chucking, 
pre-selector head, latest 

No. 4 Warner & Swasey Universal, m.d., older type 

No. 4A Warner & Swasey Universal, m.d., chuck- 
at Timken 
No. 34 Jones & Lamson Universal Ram Type, m.d., 
ates 

No, 7 esi & Oliver Universal, motor built in 
head, latest 

as Jones & Lamson Universal Saddle Type, m.d., 

latest 

21x24" Jones & Lamson Geared Head, m.d., bar 

2 es 3x36” Jones & Lamson Geared Head, 
m.d., chucking 

3x36" Jones & Lamson, m.d., bar 

34%” Cincinnati Acme Geared Head Flat Turret, 
m.d., chuckin 

HY s+ Jones Lamson, m.d., bar 

ay Jones & Lamson, m.d., chucking 

Libby Type A Turret, m.d., chucking 
Ma Gisholt, cone 
26” Libby Type C Turret, m.d., chucking 


ROLLS 


No. 4 Hilles & Jones Straightening Rolls, cap. 
8’x8” plate 


GEAR MACHINERY 


Type A Barber-Colman Gear Hobber, m.d. 
No. 12 Barber-Colman Double Overarm, long bed, 


m.d. 
tes T Barber-Colman, m.d. 
No. 3 Precision Barber-Colman, m.d. 
No. 3 Barber-Colman, m.d. 
3” Gleason Straight Bevel Gear a gene m.d. 
8” Gleason Mfg. a Straight Bevel, 
12” Gleason Straight Bevel, m.d. 
as — & Whitney Hydraulic Spur Gear Grinder, 


10" Fret & Whiteny Hydraulic Spur & Helical 
oa Grinder, m.d. 
* Gleason Straight Bevel, 
Ne. a Lees-Bradner Spur & Helical Gear Grinder, 


No. TaLs Fellows Gear Lapper, m.d. 

No. 34 Brown & Sharpe Gear Hobber, m.d. 
No. 44 Brown & Sharpe Gear Hobber, m.d. 
48" a Gear Hobber, m.d. 

No. 6—60” Brown & Sharpe Geer Cutter, m.d. 
No. 6 and 61 Fellows Gear Shapers, belt 

No. 7A, 715A Fellows Gear Shapers, m.d. 
No. 18 Fellows Gear Finishing Machine, m.d. 


LARGEST 


Toh (=| MO) <t - -- a a ool” mt me ek eal | ¢ 
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EXCLUSIVELY 








MACHINE TOOL 













TO 


No. 61A, 64S, 615A, 645A3 Fellows Gear Shapers, 
m.d., latest type 

Cincinnati Gear Burnisher, m.d 

No. 96H Gould & Eberhardt Gear Hobber, m.d. 


CENTERLESS GRINDERS 


No. 2 Cincinnati, m.d., new, latest 

No. 3 Cincinnati, m.d., new, latest 

No. 2 Cincinnati, m.d., latest 

No. 2 Cincinnati, m.d., older type 

Cincinnati Valve Seat Grinder, m.d., cap. % 
stems 


” 


valve 


CYLINDER GRINDERS 


No. 50 Heald Hydraulic, m.d., new latest type 
No. 55 Heald, m.d. 
No. 73 Heald Airplane Cylinder, m.d., new, latest 


type 
No. 65 Heald, belt 
No. 6 Landis, belt 


SURFACE GRINDERS 


14” Pratt & Whitney Vertical, m.d. 

22” Pratt & Whitney Vertical Type B, m.d. 
Builders Iron Foundry Surface, m.d. 

No. 10 Blanchard Vertical, m.d., 16’ rotary chuck 
No. 11 Blanchard, m.d., 16” rotary chuck, latest 
No. 16 Blanchard, m.d., 26’ chuck 

No. 18 Blanchard, m.d., 30’ chuck, latest 

No. 33 Abrasive Vertical, 18’’x6’ chuck 

16” Arter Model A3 Rotary, 16” chuck, new 
No. 25A—16” Heald Rotary, m.d., latest 

No. 25A-24 Heald Rotary, m.d., latest 


INTERNAL GRINDERS 


No. 172 Heald Gap Grinder, m.d., new 
No. 72A5 Heald, m.d., latest 

No. 72A3 Heald Sizematic, m.d. 

No. 72A Heald Plain, m.d. 

No. 72A3 Heald Gagematic, m.d. 

No. 73 Heald Airplane Cylinder, m.d., new 
No. 74 Heald, m.d. 

No. 6, 10, 20 Bryant, belt 

No. 9 Cincinnati, belt 

No. 16A—16” Bryant, m.d., latest 

No. 16A—22” Bryant, m.d., latest 

No. 16RS Bryant, m.d. 

No. 24—21” Bryant, m.d. 

No. 49 Heald Single End Borematic, m.d. 


PLAIN CYLINDRICAL GRINDERS 


3x18” No. 5 Brown & Sharpe, m.d., latest 
6x18” Cincinnati Hydraulic, m.d. 

No. 10 Brown & Sharpe Self-Contained, m.d. 
No. 11 Brown & Sharpe Self-Contained, m.d. 
6x18” Landis Self-Contained, m.d. 

6x32” Fitchburg Type A, m.d., latest 

8x36" Cincinnati Saddle Type, m.d. 

10x24" Landis Self-Contained, m.d. 

10x36” Cincinnati Hydraulic model EA, m.d. 
10x48” Brown & Sharpe, belt 

10x48” Landis Type C Hydraulic, m.d., latest 
10x72” No. 16 Brown & Sharpe, belt 

10x72” Landis Self-Contained, m.d. 

12x36” Landis S.C., m.d. 

12x48” Cincinnati $.C., m.d. 

12x96” Landis S.C., m.d. 

14x18” Cincinnati $.C., m.d. 

14x48” Cincinnati $.C., m.d. 

14x52” Norton motorized 

14x72” Cincinnati $.C., m.d. 

16x72” Landis S.C., m.d. 

20x120”’ Landis S.C., m.d., with gap 

26x96" Landis S.C., m.d. 


RADIAL DRILLS 


3’ Fosdick, gear box 

3’ Cincinnati-Bickford, gear box 

’ American Triple Purpose, m.d. on arm, 11” col. 
3’ American Sensitive, belt 

3’ Fosdick Sensitive, beit 

4’-11 American Triple Purpose, gear box 
4’-13" Cincinnati-Bickford Super-Service, m.d. on 


w 


arm 
4'-13” Cincinnati-Bickford, gear box 


LET US QUOTE ON YOUR REQUIREMENTS. 
MORE THAN 2,000 MACHINES IN STOCK 
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MACHINER 


-13” Carlton, m.d. on base 
4’ Niles-Bement-Pond Semi-Universal, m.d. 
5’ American Triple Geared, gear box 
5’ Cincinnati-Bickford Plate Hole Driller, m.d. 
5’ Prentice Plain, m.d. 
6’ American Triple Purpose, m.d. on base 
6‘-15” Carlton, gear box on base 
6’-15” Cincinnati-Bickford Super-Service, m.d. on 


arm 
6’ extended to 7’ Cincinpati-Bickford, m.d. on base 
6’ Niles-Bement-Pond Semi-Universal, m.d 

6‘-16" Western, m.d. 

8’-16"" American Triple Purpose, m.d. on arm 
&’-16’" American Triple Purpose, m.d. on base 
10’-22” American Triple Purpose, m.d. on arm 


HORIZONTAL DRILLS 


No. 1 Pratt & Whitney 2 spindle Deep Hole, m.d. 

No. 1B—50” Pratt & Whitney Deep Hole, m.d., 
latest 

No. 114 Pratt & Whitney 2 spindle Deep Hole, 


m.d. 

No. 1144x105” Pratt & Whitney 2 spindle Deep 
Hole. m.d., latest 

Snyder Tool Co. Double End Boring Machine, m.d. 

Pratt & Whitney Rifling Machine, belt 

No. 420—2 spindle W. F. & John Barnes Deep 
Hole, m.d., latest 

5 spindle Detroit Semi-Automatic, belt 

No. 14Bx50” Pratt & Whitney Chambering Ma- 
chine, m.d. 


UPRIGHT DRILLS 


24” Cincinnati-Bickford, m.d. 

28” Cincinnati-Bickford, belt 

30” Rich H.D., m.d. 

32” Aurora, belt 

H3 Barnes Hydram, m.d. 

D4 Colburn H.D., hr 

D8 Colburn H.D., 

No. 25 Foote-Burt. 7 4 

No. 36 HO Baker H.D., aoe ‘latest 


VERTICAL 3ORING MILLS 


24” Bullard New Era, m.d., with side head 
24” Bullard Spiral Drive, m.d., with side head, 


taper 

24” Bullard Spiral Drive, m.d., with side head, 
threading attach. 

36” Bullard New Era, m.d., with side head 

36” Bullard Spiral Drive, m.d., with side head 

42” Bullard New Era, m.d., with side head 

42” Colburn H.D., m.d., 2 swivel heads 

48” Cincinnati Rapid Production, m.d., 1 turret, 

swivel head 

48” Putnam H.D., m.d., 2 heads 

53” Niles, m.d., 2 heads 

54” Colburn, m.d., 1 turret, 1 swivel head 

72” Cincinnati, m.d., 2 heads 

84” Wiles H.D., m.d., 2 heads 

100” Niles H.D., m.d., 2 heads 


BROACHING MACHINES 


No. 75 H.P. LaPointe Horizontal Hydraulic, stroke 
150”, cap. 37% tons normal, latest type 

Colonial VAS-5-42 Vertical Hydraulic, m.d., latest 

No. 4 LaPointe of Hudson, gear box 

Cincinnati Mill Broach, 10” spindle, new 


BALL BEARING DRILLS 


No. 4 Avey, m.d. 

No. 1B Edlund, m.d., new 

No. 2 Avey, m.d. 

No. 5M—16"" "Fosdick 

No. 2 Leland & Gifford Hydraulic, m.d., latest 
No. 3 Motor Avey, latest 

2 and 4 spindle Aveys, belted m.d. 

4 spindle Motor Avey, latest 

4 spindle Delta, “a. latest 

4 spindle No. 2 LMS Leland & Gifford, m.d., latest 
6 spindle No. 3 Avey MAG6, latest 


MULTIPLE SPINDLE DRILLS 


No. 3 Bavsh, m.d., 15 spindles 

3 spindle 12’ Rockford Gang, m.d. 
4 spindle Foote-Burt Rail, m.d. 

No. 16 Fixed Center Foote-Burt, m.d. 


_ 
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Immense Stocks... Quick Delivery! BOTWINIK Machine Tools 


Van Norman #2, #20 
DRILLS Rice-Barton 4” Spline 
Avey & Alien 3, 4, 5, & 6 Sp. P. & W. 8”, 10%, & 12” Automatic 
Cincinnati-Bickford 3’, 4, 5’, & 6 Cincinnati 18” & 24° Production 


Cincinnati No.3 Vertical Miller | *™ c, , Pec 


GRINDERS Lees-Bradner 6”x36" T 
Van Norman Duplex Nos. 0-2-20 
Abrasive Nos. 33 & 34; 


3B Van Norman #2 Plain 
Gardner & Besly 53” irorizontal Dise Cincinnati #5 M.D. Plain 
Norton 6’x!8” Hyd. Surface K&T #2K. 3K Vertical 
Norton 6”x10’x36" Surface 
Norton 15”x15"x72” Surface 
Norton 6x32, 10x24, 10x50 Plain 


“”“ “ ’ ’ . 10, tt, Plai 
56”. Long power 34”, SAR * 6, 12. Internal 



















Has dual controls. Table 
overall 16!/.” x 60”. Table 
working surface 16!/2” x 






PLANERS 
Cincinnati—48”"x48"x20’ 3 Head 







14//,” Heald Ne. 70-4, Internal 
cross power 2, verti- eald No. 70-A, Interna 
Landis 12°x 
cal power 14”. 3 T slots Cincinnati No. 1% Tool & Cutter SCREW MACHINES 
LeBlond No. 2 Tool & Cutter .. & S. No. 00, 0, 2 Automatics 





in table 3%”. Feeds per 
minute '/, to 20. Spindle 


Norton No. 2 Tool & Cutter & S. No. | & 2 Hand Serew 
Cincinnati No. 2 & No. 3 Centerless Potter & re a. + C Chuckers 
Cincinnati No. 3 Centerless Lapper + ae 1%” M 







Fitchburg 36” Spline Grinder & S. wr a a2, AA Universal 
“> A U.S. eye Blanchard No. 1630" Foster No. 7 and Wo. iB 
spindie spee t Heald No. otary Surface one 
P P . na P. & W. 14” Vert. B.B. Cleveland 3%" Model A, Latest Type 





414 RPIA. Throat dist. 
18”, maximum dist. end 
of spindle to top of table 
22”. Spindle feed, verti- 
cal power .005” to .027”. 


Cone 3'/2”—4 Spindle 

Cleveland 634” Model A 

Cleveland 734” & 8” Model A 

Gridley 7%”. re 1%”, & 25%”, Model 
G; 344” a4 


P. & W. 22” Vertical, B.B. 





LATHES 


Hendey 14°x6’ Y.H. Fact. M.D. 
American 1(6°x6’—G.H. 
Lodge & Shipley 20’x8’ G.H. 







MISCELLANEOUS 







Floor space it a Borematic—Heald No. 47-A 
SP . 92 ’ 10 : MILLERS Boring Mill—Gisholt 30” 
Approximate weight 7590 K & T g2ue Plain Buzing Mill—Bullard 36” & 42” New 
K&T—3 
Ibs. Milw. No. OB & 3B Double Overarm Boring eh Suttard 100” 2 Head. 


Fay Automatic 


8. . No. OY Production 
as “ ‘ Fellows Gear aed No. 7 


Cin. No. 2MH Plain; Nos. 3, 4-Vert. 
Becker Model C, Vertical 
B. & S. No. 3B & 5B Plain 


373 WELTON ST., NEW HAVEN 9, CONN. 
EXPORT DEP'T: 44 G WHITEHALL ST., NEW YORK 












Hammers—Bradle 
Rack Shaper—F etlows 4°x72” 









Write for Illustrated 
Folder of other values in 
machine Tools 












su CORP CRATE DO 







QUALITY MACHINE TOOLS 
DRILLS 


3'9” Cine-Bickford—Radial, Mtr. on arm—i942 Mfg. 
3°9” Avey Sensitive Radial 








1946 UNIVERSAL MILLER 


New No. 2 MJ Cincinnati Universal Milling 
Machine, Motor 3/60/220-440 volts, Index 


LATE TYPE 
WARNER & SWASEY 

























































16” Sipp—4 spindle—T&L Dr. 

16” Allen—4 spindie—TA&L Dr. 

Nateo DS Multiple—Mitr. Dr. 

16” Can.-Otto Floor & Bench—i10/1/60—NEW 
21” Can.-Otto—BG—Upr—Si. Head—NEW 


GRINDERS 
6x!8 Monarch Surface—Hand—Mtr. spdle 
14x14x48 Abrasive Surface—Mtr. r. 
=2 Cincinnati Centerless—Filmatico—i942 Mfg. 
=25 Heald Retary Surface—M.D. 


LATHES AND TURRETS 


—194 
16°x6" Sebastian 8-speed—Mtr. Dr.—NEW 
16°x6' Lodge & Shipley—4-speed Mir. Dr. QCG 
36°x15° American QCG—Belt Dr. 
10°x24” Logan Bench and Floor—NEW 
#3 & £5 Jones & Lamson Uniy. Turret—i942 Mfg. 
#2 Warner & Swasey—4 Sp. Drive—M_D. 


MILLING MACHINES 


—Vert. Attach 


#2K K & T “*Milwaukee’’ Plain Horiz.—Vert. 
Hd.— 1942 Mfg. 

=26 Kempsmith Gatewent—Ote, Hds.—1943 Mfg. 
=2MH Cine.—Plain Horiz.—PRT—i942 Mfg 

=2 Cine.—Universal—4 spd—Mtr. Dr.—Div. Hds. 


Div. Hds. 
=3 Cine.—Plain Horiz.—PRT—1942 Mfg. 
=3 Ohio Universali—Belt Drive 
Nichols Hand—Mtr. Dr.—i942 Mfg 
Miller & Crown. Hand—Mtr. Dr.— 1941 Mfg. 


PRESSES 
i2-ton U. S. #1 Incl.—MD—NEW 
5-ton Perkins Incl.—MD—NEW 
=3K Perkins Screw—NEW 
210 & 12 Fameo Foot—NEW 
*2 & 3 Arbor—NEW 
SAWS 
=4B Cochran-Bly Cold 
6x6 L-W Toledo Hack—MD—NEW 
8x16 Kalamazoo—MD—Metal Band—NEW 


UNITED MACHINERY 


& TOOL CORPORATION 
35 Hermon St., Worcester 8, Mass. 





14°x6" | Bend QCG—Precision—Mtr. Dr.— 
fg 

a 4 Reed-Prentice—i6 speed—Mtr. Dr.—i94! 

16 20558" Lodge & Shipley—Sel. Head—Mtr. Dr. 


*2A B & S$ Double Overarm—Universal—Mtr. Dr. 


22M Cine. Plain Horiz.—Mtr. Dr.—Vert. Attach. 
=2S Van Norman—Plain Horiz. PRT—i942 Mfg. 


TURRET LATHES 


New Since 1941 
All AC Motor Driven 


1—1 Warner & Swasey Plain Head Tur- 
ret Lathe 

2—-41 Warner & Swasey Electric Head 
Turret Lathes 

5—=3 Warner & Swasey Universal Geared 
Head Turret Lathes 

1—24 Warner & Swasey Universal Geared 
Head Turret Lathe 

2—25 Warner & Swasey Universal Geared 
Head Turret Lathes 

1—Z1A Warner & Swasey Universal 
Geared Head Turret Lathe 

2—22A Warner & Swasey Universal 
Geared Head Turret Lathes 


J. L. LUCAS & SON, INC. 
BRIDGEPORT 5 CONN. 


Head with raising blocks, chuck, vise, 
arbors, adapters, reducing collets and 28 
milling cutters. Immediate Stock Shipment. 


1945 UNIVERSAL GRINDER 


No. 1 Brown & Sharpe Universal Grinder, 
motors 3/60/220 volts, standard equipment. 
Used one week. Immediate Shipment. 


GALBREATH MACHINERY CO. 


Empire Building Pittsburgh, Pa. 








LATE RAM TYPE TURRET LATHES 


25 W & S$ Univ., New 1942 

24 W & S Univ., New 1942 & 1945 
#3 W & S$ Univ., New 1942 & 1943 
= 383 & L Univ., New 1942 & 1944 
7! B & S Serew, New 1945 (7) 


BENNETT MACHINERY CO. 
Hudson Terminal, 30 Church St., New York 7, N. Y. 








=3 Garvin Universal—Mtr. Or.—Vert. Attach.— 








FOR SALE 


3!/," Cincinnati Gilbert Horizontal 
Boring Mill. Floor Type. 
PRACTICALLY NEW 
ONE YEAR ACTUAL SERVICE 


Price $6750.00 


WINSTON MACHINERY CO., Inc 
517 South Delaware Street 
Indianapolis, Indiana 








National Bent Shank Nut Tappers—Bat- 
tery of 44” and /,” Machines. 

2 Landis 34," Bolt Formers and Threaders, 
M.D. 


1 National '/,” to 1” Hot Bolt Head 
Trimmer 

Woodward & Powell 42” x 42” x 36 ft. 4 
Head Planer 

Cincinnati 36” x 36” x 16 ft. Planer, M.D. 

1 Lodge & Shipley 36” Swing by 44 ft. 
Bed, Selective Geared Q.C. Lathe, M.D. 


National Machinery Exchange 
128-138 Mott St., New York 13, N. Y. 
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SIMMONS BEST 


BORING MILLS 


type, 50” face plate 


“ Horizontal floor ty : 
9” Bet ertical travel, Moder, rena 
” Bar Universal TRIW e 
+ ae Bor N.B. Table type- 


: ; 
24” New bo ae COLBURNS, two heads. 


54, SONG. o Swivel Heads. | 
72! KING’ extra Heavy double drive 
vt BETTS, Heavy, late type saitiat 
14-20" N-B-P Extension type, roe 
a gre heads, all geare 

16’ NBP 2 swivel heads. 














age + 
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izontal, P.R.T. 


yY Heavy 
2H-8 LIBB +4 
ened Steel Ways 20 H 
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0’ SIMMONS Heavy Geared 


N 12-Speed G-H. 


60'"x30" NILES H 


ite today for c 
WeiSimmons Engineere 
TOOL C es 

ADWAY. 
: 1759 NORTH BRO 
MAIN OFFICE & PLANT: 7 and STREET, 
nN. Y 


LATHES 


G.H. 


d, &- 
N 12 Spee H. 
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Machine Tools 


ORPORATION 
ALBANY 1, N. Y- 
NEW YORK 17, N. Y- 
























1942). 
Geared Heed, . (New 1942). 











LATE TYPE 


CINCINNATI PLAIN 
HORIZONTAL MILLERS 


New Since 1941. All AC Motor Driven 


—22MH Cincinnati Plain Miller 

1—22 Cincinnati Dial Type High Speed 
Plain Miller 

5—*2 Cincinnati Dial Type 
Speed Plain Millers 

5—23 Cincinnati Dial Type High Speed 
Plain Millers 

4—24 Cincinnati Dial Type High Speed 
Plain Millers 

2—24 Cincinnati Dial Type Medium Speed 
Plain Millers 

1—24 Cincinnati High Power Plain Miller 

1—25 Cincinnati High Power Plan Miller 

1—256 x 72” Cincinnati Plain Hydromatic 
Millers 


J. L. LUCAS & SON, INC. 
BRIDGEPORT 5 CONN. 


Medium 














FOR SALE 


NEW YODER POWER HAMMER AT 
BARGAIN PRICE 


Model K-90-M Pedestal Type with large 
quantity of new dies. 


THIS MACHINE HAS NEVER BEEN USED 


oo. eae $1,250.00 
COMPLETE WITH MOTOR AND DIES 


IMMEDIATE SHIPMENT FROM STOCK 
WINSTON MACHINERY CO., Inc. 


517 South Delaware Street 
INDIANAPOLIS, INDIANA 











NEW SURPLUS NEW SURPLUS 
HIGH SPEED TAPS 


6-32 $ .40 each 
8-32 a ” 
10-24 -40 
10-32 -40 
14""-20 oe? 
14-28 _ ies 
iu"-18 a” 
4u"-24 se ° 
3¥4""-16 Sew 
¥4'"-24 -50 
ra""-14 -50 
1a""-20 .50 
1""-13 40 
1"'-20 -75 
fa""-12 -75 
#a""-18 -75 
5-11 1.00 
5-18 1.00 
%""-10 1.50 
%"-16, 1.50 
Ye"'-9 2.00 
e""-14 2.00 
1”-8 3.00 
1-14 3.00 
144"-7 5.00 
144"-12 5.00 
144"-7 5.00 
114-12 5.00 
13¢"'-6 5.00 
13¢-12 5.00 
114"-6 5.00 


112"-12 5.00 


' VICTOR MACHINERY 
EXCHANGE, Inc. 
251 Centre St. New York 13, N. Y. 
CANAL 6-5575 
















With Rise and Fall Attachment 
NEW — NEVER USED! 
SAVE OVER $15,000 ON 


THI 
Lee 


Vert. Adj. Spindles... ... 
Max. Width, Spindle to Spindle... . 28 
'0/440-3-60 


CINCINNATI 


#5-60 HYDRO-MATIC 


DUPLEX MILLERS 


S BARGAIN! 


Main Motor 20 H.P......, 22 





Same Dimensiors As Above, Except 
justment is About 12”. 


Spindle Ad 
U 


sed About 4 Months! 


SAVE OVER $7,0001 


REYNOLDS 


Machinery Company 
303 Eddy Street, Providence 3, R. 1. * Tel. GAspee 5187 








78” x 20” 
About 20” 
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IN STOCK 


LATHES 


12’x21" Fay Automatic 

12x18" Lipe Carbo, M.D. 

18°x6’ American Grd. Hd. 

LS Mag 2 Monarch, non atiachment (1942) 
22x48" Monarch, (1943 

36’’x30’ Lodge & Shipley Triple Geared Selec- 
tive Head, two carriages 

42”x1l’ cc ‘American 

42’’x18’ Putnam Geared Head 

42"'x30’ American Grd. Hd. 

50x17’ cc LeBlond 

50x17’ cc eBlond 


MILLING MACHINES 


No. 2H Milwaukee Vertical (1942) 

No. 2 Cincinati Med. Spd. Vertical (1942) 
No. 3 Cincinnati Vertical 

No. 3 Milwaukee Vertical M.D. 

No. 3K Milwaukee Vertical 

No. 2K Milwaukee Plain (1941) 

No. 4 Cincinnati Med. Spd. Plain (1941) 
No. 4 Cincinnati Plain, Motor Drive 
No. 118 Van Norman Production 

24” Cincinnati Production 

Taylor & Fenn Spline 

No. 27MB Smalley General Thread 

No. 2 Hanson-Whitney Thread 

No. 6 Lees-Bradner Thread 
24°'x24"'x12' Ingersoll Adjustable Rail 
2625x112’ Ingersoll Adjustable Rail 


DRILLS 


D-8 Colburn Hvy. Duty No. 6 M.T. 

No. 2-8 Spdi. Leiand-Gifford (1942) 

3 Morris Mor-Speed Radial, 11° Col. (1943) 
4’ Cinn-Bickford, 9°’ Col. (1942) 

7’ American full Universal Radial 

7’ Carlton, Motor on arm 

7’ American Hole Wizard, 17” Col. (1943) 


VERT. BOR. MILLS 


34” King 

42” Bullard New Era Vertical Turret 
72” Cincinnati 

72” Niles Extra Heavy 


HOR. BOR. MACHINES 


No. 31—3” Bar Lucas 

344" Bar Cinn.-Gilbert, Table Type (1942) 

No. 25-C, 334” Bar Defiance, Table Type 
(1942) 

No. 360-F Giddings & Lewis (1942) 

No. 560-F Giddings & Lewis (1942) 


GEAR MACHINES 


No. 3 Barber Colman 
No. 7 Fellows Gear Shaper 
12” Michigan Gear Shaver 


PLANERS 


36"x36"'x8’ Woodward & Powell 


TURRET LATHES 


No. 2 American Brass Lathe, M.D 

No. 2 Brown & Sharpe, Wire Feed 

No. 3 W & S, Bar Fd. (1940) 

No. 1-A W & S Univ. Speed Selector (1941) 
18” Libby—314" Hole—M.D. 


GRINDERS 


12x72" Colonial Broach Grd 

No. 22—12” Heald Rotary Surface 

No. 34 Abrasive surface 

10x24” Landis Universal, 

12x36” Landis Universal (1945) 

10x72” Colonial Broach Grdr. 

No. 2 Cincinnati Tool & Cutter 

Norton Motor Driven Grinders practically all 
sizes 6x18 to 24x240. 


APPROVED WAA DEALER CHi-9 


HILL-CLARKE 
MACHINERY COMPANY 


651 Washington Boulevard 
Chicago 6, Illinois 


of ALL 
Your 


MACHINE TOOL PROBLEMS 


with the help of Botwinik's 
huge stock and vast facilities. 








NEW Thomas OB! Presses, 56, 80 and 106 
tons capac., 4-6", 4-7", 5-9” strokes, shut 
height 12”, 15” and 18”. 











PRESSES 


i—Farquhar 100 Ton Hydraulic Press—Daylight 
48”, stroke 36”, approach and return speed Py A 
per min.—given max. variation 15%, wght. 44,000 
Ibs. elect. equip. 440/3/60. (Condition equal to 
new.) 


HORIZONTAL BORING MILLS 


i—Niles #72 Duplex control, Horiz., M.D., 41/2” 
bar. 


i—Lueas +3! Precision Hor. Bor. Mill, M.D., tbi. 
24”x48”", spin. diam. 3”, dist. from spin nose 

to face of tailstock 60”. 

i—Lueas #43 Precision Hor. Bor. Mill, M.D., tbl. 

36”x72”, spin. diam. 4'/2”, dist. from spin. nose to 

face of tailstock 84”. 


VERTICAL BORING MILLS 


Bullacd 24”. 26” New Era Type, and (2) 36” and 
(1) 54” “Spiral Drive,’’ Vert. Bor. Mills. 
i—i4’ Sellers, 2 heads, on cross rail, elect. equip. 


MILLERS 


i—B. & S. I'2A Univ. Miller, tbl. wkg. surf. 
S0ie"saG"» power feed: long. 20°, trans. feed 7”, 


i—B. & S$. 2A Univ. Miller, dbl. overarm, 
motor in base, tbl. wkg. surf. 45”x!i%", power 
feed: long. 28”, cross 10”, vert. 18”. 

i—Van Norman =2 Dupiex Miller, thi. wkg. surf. 
417%"x9%", power long. feed. 28”, cross 11”, vert. 
18”. 


'—Van Norman +3 Duplex Miller, high speed 
mill. attmt., {2 speeds, tbl. wkg. surf. 48%4"x10", 
power feed: long. 32”, cross 12”, vert. 187%". 
B. & S. No. 2 light type, Pl. Hor. Miller, very 
latest type. 

2—Van Norman =3S, PI. Hor. Miller Machines, 
(Very latest type) tbi. wkg. surf. 64’x14", all 
power feeds, long. 34”, cross 12”, vert. 17”. 
2—Milwaukee No. 2K PI. Horiz. Miller, with 
vert. hed., very latest type. 





This is only a partial listing of our 
huge stock. Write, wire, or 
phone. 











PUNCH PRESSES 


IMMEDIATE DELIVERY FROM STOCK 


No. 4% BLISS, 80-100 Ton Capacity straight 
side punch press, late model with scrap 
cutters, double roll feeds, bolster. 10 H.P. 
motors and controls, forced feed lubrication, 
21x27 bolster 4¥4" stroke. In both Single 
and Double Action Models. Like new. 


No. 6 BLISS 90-125 Ton Capacity, straight 
side Punch Presses, late model. With scrap 
cutters, double roll feeds, bolster, 15 Hp 
motors and controls, forced feed lubrication. 
25x30” boister, 514” stroke. In both Single 
and Double action models. Like new. 


35 ton Bliss Gap Frame Punch Presses, 4-8” 
stroke, latest design. 


1—#87 BLISS Press, 175 Ton cap. 32” stroke, 
late model. 


#666 Toledo, Knuckle Joint Press. 1000 ton 
cap. 37x21 bolster, 5” stroke, very good 
condition, all electrical equipment. 


SPOT WELDERS IMMEDIATE DELIVERY 5-300 
KVA, Brand new. 5 year guarantee. 


PAUL'S MOTOR AND MACHINERY SUPPLY CO 


oO Detroit 8, Mich. 
MONA 


6111 Vermont Ave. 
memos TYLER 76300 








FOR SALE 
HYDRAULIC PUMPS 


Aldrich Pump Co. Vertical Triplex HY- 
DRAULIC PUMPS, 234" x8”, equipped 
with Herringbone Gears, 67.5 gpm. Maxi- 
mum pressure for intermittent duty 2,200 
Ibs., for continuous duty 1,800 Ibs. Pump 
and motor mounted on common bed plate. 
Motors are 75 HP, 3/60/220-440 volts, 
740 RPM. 

Complete with starting panel, consisting 
of G.E. motorstarter switch, push button 
control, square “D” Switch, and capaci- 


tator. Purchased new 3, years ago. 
Excellent condition. Available for im- 


mediate delivery. 


Consolidated Products Co., Inc. 
2010 Park Row Bidg., New York, N. Y. 














FOR SALE — OZALID PRINTER 


Model “’F’’, Prints up to 42” wide, Three years 
old. Would like to buy Blue Print er 
and Developing Tank. Manufacturers A.C. 
Generators, De. Motors, Lighting Plants. 


KATO ENGINEERING COMPANY 
MANKATO, MINNESOTA 














FOR SALE 


Monarch Lathe, 30” swing x 54” 
centers, complete with chuck, etc. 
Price $4950.00 
PRACTICALLY NEW 
INSPECTION MAY BE MADE 
AT OUR WAREHOUSE 


WINSTON MACHINERY CO., Inc 
517 South Delaware Street 
Indianapolis, Indiana 








AT TREMENDOUS SAVINGS 


SUALL EY, SSSSRAP, ate MILLERS, 24” 

win 

og -BURT VERT. 9 sp. Hyd. Drills, #4 & 
4 5 ST. Rotary Table (5)—Crank Balancing 
ac 

LAPPING MACHINES £20 Ultra Lap (4) 

2412 New Britain Gridley 4 Sp. Automatic 


Chuckers (3) 
Model RI4, Seneca Falls Automatic Lo-Swing 


Lathes (8) 

a UL, 5”x22” Seneca Falls Automatic Lo-Swing 
athes 

Milwaukee Model M-24 Simplex Mfg. Milling 


Cinelanath Model 0- 8 Vertical Milling Machine 

ees Bradner Model 40 Thread Millers 

32”x14’ Engine Lathe 

36”x14’ Ingersoll Siab Miller 
CONTINENTAL SALVAGE & 


MACHINERY CORP. 
1836 Euclid Ave. Cleveland 15, Ohio 
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at 25% to 75% of Cost “— No. 2 and No. 3 Cincinnati Cen- 
terless Grinders, with Hydraulic 
CK QUALITY Profile Wheel truing attachment, 
50,000 Tool Bits—Carboloy, Kennametal, ian Eciee abbeker Woe io Ge 
sight Vascoloy, Circle “C”, Bonded Carbide, NOW i N STO : ee ee ee ee 
crop etc. CK 254” RA-6 Acme Gridley Automa- 
j tic Screw Machine, with t f 
ra 30,000 H.S. Drills, Long length, core, rack collets, chip Joe mrt a 
ingle taper and straight shanks, also plastic tor and control. New in 1943. 
drills—patented. 
ight 30,000 Reamers, H.S. and Carbide. Sizes AUTOMATICS 14” x 6’ Sebastian, motor in base. 
a from 1/16” to 2”. *, 0/16” BA-6 Acme-Gridley Automatic a : © Headey, 6b. a 
sel crew Machines. Bar equipment. N Lodge & Shipley, g-h. 
Hp 40,000 Milling Cutters—Saws, Counter in, 194- gee es — = 2” LeBlonde, motor driven. New 
tion. . : 4”—§ spindle Cone Automatic Screw in 
~ borers, Sinks, End mills, ete. echinn Maw tx tees. 48” x 12’ Lodge & Shipley, c.d. 
25,000 H.S. Taps all sizes in N.F. and 514” Cleveland Model A, single spindle. IMP and LR LO-Swing Lathe, m.d. 
N.C. also Nibs. 16” x 33” Fay Automatic Lathe. 15” x 30” Lipe Carbo-matic. New in 1943. 
4-8" ‘ %” Cleveland Model M, four spindle. 17” x 50” _~=LeBlonde Production, m.d. 
, All tools are new either H.S. or Carbide BORING MILLS New in 1942. 
‘ and made by leading manufacturers. No. 31 Lucas Horizontal, m.d. anh LATHES. TURRET 
roke, BROACHES vO. Warner Swasey, g.h. New ’42. 
e 4 7 , ay 
Machine Products & Tools Co. LaPointe CPC 24, Hyd., Vertical. New Ne tk Wasmes Ee Bean oe New 42 
in 5 NO. 12 * sey, g.h. 2 vo. 
ton 3134 Superior Ave., Cleveland, Ohio % H-15-60 American Horizontal Hydrau- N° 3 Gisholt, Diwan” So. Kew io ee 
good Ch 1148 lic Broaching Machine, 15 ton capacity, No. 1 Bardo & Olive + % = 
erry t! + ——, by 20 HP motor and con- No. 1 | ome | x Oliver, © 
rol. New in 2 nf _ a 
. we No. 6D Potter & Johnston. 
-300 DRILLS 36”, 42” Bullard VTL, New Era. 
4’ Canedy-Otto Radial Drill. New in 1946. 
LATE TYPE No. D2 Colburn, single spindle. F MILLS 
‘co No. 314 Baker, single spindle. No. 3 Cincinnati Universal, motor in 
SURFACE GRINDERS 42” Cincinnati-Bickford. base, rectangular overarm. 
* No. 2LMS Leland Gifford Single spin- No. 2 Cincinnati Universal, motor in 
New since 1941—All AC Motor Driven die drill, with hand-hydraulic spindle base, rectangular overarm. = ss 
feed, motor driven. New in 1943. No. A K & T Milwaukee Plain. New in 
12” x 16 x 36” Mattison High Powered % No. $ Baush Multiple Drill, 20 spindle, sn Ein Seteeinaiene Plain Geubbe ov 
anna gt Hish P 4 se” x _ taper, rectangular head snotor in base. siaerr apes at patag 
——— “x 16" x 48” Mattison Hi owere No. 2 MH Cincinnati_Plain, m.d. 
Surf Grind 9 2 GEAR CUTTERS No. 2 H Milwaukee Vert., moter in base. 
—_— urface Grinder * No. 3616 Cleveland Hobbing Machine, No. 4 Cin. Vert., dial type. New in 1943. 
2—14" x 16" x 60" Mattison High Pow- capactty 60° diameter x 10° face, meter = No. 2300 Milwaukes Mill’ table 22”x158", 
ered Surface Grinder No. 3 and No. 12 B No. 3-36”Cinci. Hydromatic Duplex, m.d. 
‘ be arber-Colman Gear J 72” Cinci. Hy illing 
16” x 16” x 48” Thompson Type C Hydrau- Hobbers. yo ee ee ee 
4 lic Surface Grinder ee a aa oe cow, = No.6 Whitney Hand Mill. 
6” ‘elemiena ste Bevel “Gear G a to *% 28x 60 Cincinnati Vertical Hydro-Tel 
= J. L. LUCAS & SON, INC. our. ” senerator. Milling Machine, single spindle with 
z Bridgeport 5 Com. Saal GRINDERS — tracing attachment, m.d. New 
ped No. 23 Heald Rotary, Surface Grinder. n 1942. 
A No. 16-26 anchard Surface Grinder. 
Oxi- No, 72A3 Heald Sizematic Intern. Grndr. 16” One ee aa ERAT See . 
200 pty. - meee Ae mg ad eo. Grndr. 290” American Crank ‘tanner, - _— . 
$ x18 Cincinnati Cylindrical. New in 1943. % @ h _— ‘al @h 
weg FOR SALE AT FRACTION 10 x 36 Norton Cylindrical. New in 1042. No 14 Cochrane & BL. Vertical Shaper 
. No. rown Sharpe Universal Grndr. 30 Ma , Tahoe pdcongel gg rey 
olts, OF ORIGINAL COST No. 13 Brown & Sharpe Universal! & Tool. ay rot is’ Liberty Planer, 2 heads, 
*. Model B Thompson Hydraulic Surface 42"_x 49" x 20’ Cincinnati Planer, D.C 
(3) Practically New (1943) Model #49 New ee Se ee 8 =—s Rev. OD, i 
ting Britain Gridley four-spindle Chu g Ma- No. 35 Excello Thread Grinder. New ‘43. TAPPERS 
ae chines. Chuck Vise 9”. No. 5-VRO Hammond Buffer. New 1943. No. 2X Garvin T “ d 
LATHES, ENGINE No. 2BG Garvin, 
~§ : yew COST OF $15,000 each. 12” x 30” Pratt & Whitney, g.h. Leland-Gifford Radial. 
9°. ur Price for quick removal . . . $1750.00 . 
im- q (Approved Dealer for War Assets Administration Surplus Machines) 
a ae be re J equal to new. Can 
nspect in our warehouse. 

INDIANAPOLIS =. 
nc. WINSTON MACHINERY CO., INC. ' MACHINERY & SUPPLY CO., INC. 
.Y. 517 South Delaware Street = 1961S. Meridian St., Indianapolis 6, Indiana 

Indianapolis 4, Indiana EASTERN BRANCH: 44 WHITEHALL ST., NEW YORK 
— MEXICO OFFICE: HIDALGO ORIENTE 2-535-8, MEXICO, DF 
7 BROWN & SHARPE AUTOMATICS Bolt Cutter, 1”-1%4”-2”-2%"-4" Acme, Landis. 
di \—#26 1—#06 i—00 No. 5 W & S Turret Lathe et a pe ay Reg 
~ ritts. adial 6’ 5’ i) 
Dr er 2-2 16a Gorton Swiss Automatic wn Sesttace No. 3 W & S Turret Lathe isa, Turret 3-4 W., Bick, 9, Carlton. 
Cc. ler Swiss ma Machi a illers, Plain No. 3 K & T, No. sin. 
; 2—Peterman Swiss ‘Automatic lh i No. 2-B Foster Turret Lathe weusee ou Vertical No. 3B a's & No. Cin, 
ac are all motorized and can be seen in rofiler, +13 P. & W., B.D. 
| operation. . E. Cr Shapers, 16”-20”-24”-36". 
v M. T. PETERSON MACHINERY & MFG. CO. D. E. DONY MACHINERY CO. See ee 
62 South Bivd., West Springfield, Mass. 47 Laurelton Road, Rochester 9, N. Y. West Penn Machinery Company 
——— Tel. 4-3727 
1210 House Bidg. Pittsburgh, Pa. 
PES NR Re NE CNR 
Tot ALWAYS A SOURCE OF SUPPLY 
4& 
neing . 
e . . 
a For Machine Tools, Stamping Presses, Structural Machinery, 
a . * * 
vin Forging Equipment, Hydraulic Equipment, Air Compressors, 
ing + 
ri Production Equipment. 
es OUR SERVICES ARE ALWAYS AT YOUR DISPOSAL 
EMERMAN MACHINERY CORP. 
Ohio 875 W. 120th STREET CHICAGO 43, ILLINOIS 
1947 American Machinist - April 24, 1947 251 
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CLOSEOUTS 


BORING MILLS 


HOGE&L Spd. 

2%” Cleveland Spd. 
2%”, 4” Binsee 

66” Niles 

54” Colburn, M.D. 2 hds. 


TURRET LATHES 


Foster Nos. 4, 5, 6, 1B, 3B M.D. Univ. 
J. & lL. 2% if _ 34%4"x36”". 

Acme #2 M 

No. 1L, 2L Gisholt Univ. M.D. 

No. 3 W & S Grd. Hd., Univ., M.D. 


GRINDERS 


P. & W. 14”, B.B., Vert. M.D. 
Blanchard 30”, M.D.; Modern 12x48” M.D. 
Norton Hydraulic 12x18”, M.D. 

Heald Nos. 72A3 Gagematic 

Norton 50”x28’, M.D. 

Landis Type A 6x20” Hydraulic, M.D. 
Bryant No. 12, M.D. 

No. 55, 60, 65 Heald int. a M.D. 
7 Heald Rotary Arter 12” M.D 

B. & S. No. 2, 2B Surface, M. D. 

B. & S. No. 10 1 Cyl. 

No. 2 Cincinnati Centerless M.D. 

B. & S. No. 1, 3 Universal 

#26 G. & L. M.D. 

#25A Heald, M.D. 


LATHES 


10”x3’ South Bend, M.D. 

Monarch, Hendey 12x30 geared head 
26x12’ Boye & Emmes 3 step cone B.D.G. 
14”x6’ Hendey 

9” LeBlond Automatic 

36x30’ Putnam M.D. 

36x22” Putnam, D.C. M.D. 

32”x35’ Wickes 

Putnam 42x16’, M.D. S.C.G. 

P. & W. 1x18, Automatic Lathes 


AUTOMATICS 


Cleveland Model A %”, %”, 144”, 2” 
Cleveland Model B 1” "9" 

P & J 6A, M.D. 

7%” Cone 4 spindle, 
B&S #0 


Gridley 





New in Stock—Power Shears 


52” and 72" 

Spot & Are Welders 
5, 10, 18 & 30 ton OBI Power Presses 
7” Ammeo Shapers 
H.S. Vertical Milling 

Presses, Foot Presses 
Kalamazoo Metal Band Saws 
8” Shap-Rite Shapers 
No. 1% Abrasive Surface Grinder 
6x6” Racine Hacksaw 
20 & 30 ton Northern Hydraulic Presses 


Heads, Drill 











RADIALS 
4’, American Triple Purpose 
4’, 5’ Cincinati-Bickford 
4" Muller, M.D.; 4’ 5° Western, S.P.D. 
4’ Fosdick arranged for motor drive 


MILLING MACHINES 


#2HL Milwaukee, M.D. 

No. 3S Cincinnati, S.P.D. rapid trav. M.D. 
Nos. OY, 3, 4,5 B & S Plain & Univ. 
B. & S. Nos. 12, 13, 13B 

Hall Planetary Model D Thread Miller 
Becker Nos. 3, AB, 5, 6, Vert. 

Nos. 2, 3, 4, Cincinnati Vert. 

P. & W. No. 2, 30 Profiler M.D. 

K. & T. B. & S., No 2, 3 like new 

B. & S. No. 1, 3, Vert. 

#22L Van Norman Univ. 


#2B K & T Univ. 


‘MISCELLANEOUS 


Buffalo #0 Bending Roll, M.D. 

#20, 21 Bliss OBI Power Presses 
Gorton No. 1S Engraving Machine 3Z 
6 spindle Avey Drill 15” overhang 
Rochester No. 544” B Hammer 

6” Vertical Shaper P & W 

Oster Pipe Machines, 4”, 6” 

N.B.P. 16” Slotter M.D. 

10x10 Peerless Universal Shaping Saw 
#7, 72 Fellows Gear Shapers 
Lennox Throatless shear 14” 
Decker Engraving Mchs., Gl, 


AARON MACHINERY CO., INC. 


72 45 Crosby St. 
x New York 12, N. Y. 


. @ 


cap., M.D. 
G2 









Thread Rollers {20-40 Waterbury 
Farrel. 


Thread Rollers National (Senior) 
% to %”. 
100 ton Waterbury & Farrel 


Straightside Trimming and Coin- 
ing Press. 

#6 Bliss Double Acting Crank Press, 
stroke 2-5, rated tonnage 55-80. 

500 ton Watson Stillman Hydraulic 
Straightening Press, self con- 
tained. 

1600 Ib. Billings & Spencer Model 
D Drop Hammer (new steel 
base). 

Blanchard {18 & $16 Vertical Sur- 


face Grinders. 


Abrasive 3B 8”x24” Surface 
Grinders (Wet & Dry) 
Monarch 14” & 16” Tool Room 


Lathes. 

32” Gould & Eberhardt Shaper. 

{2 Brown & Sharpe Vertical Miller, 
heavy duty (New). 

#4 Cincinnati Vertical Miller, 
rotary table, power fed. 

6 Spindle Hi-Speed Cleveland 


Chucker 434” swing. 
ALL LATE TYPE EQUIPMENT 


M. T. PETERSON MACHINERY 
& MANUFACTURING CO. 
62 SOUTH BOULEVARD 


WEST SPRINGFIELD, MASS. 


HASCO 


OFFERS LATE TYPE 


MACHINE TOOLS 
Cincinnati-Bickford 4’ 11” Col- 
umn Radial Drills (New 1941) 


South Bend 18x10’ Engine 
Lathe 

Van Norman No. 
Miller 

Gisholt +3, 4, 5, Ram Type Tur- 
ret Lathes 

Bardons & Oliver {2 Electric 
Head Turret Lathes 

Warner & Swasey 4, 3A, 4A, 
Turret Lathes 


FOR SALE BY 


HASCO MACHINERY COMPANY 


661-671 Frelinghuysen Ave. 
Newark 5 New Jersey 
Bigelow 3-3486-7-8 


2M Hand 








LATE TYPE 
VAN NORMAN MILLER 


New Since 1941—A.:1 AC Motor Driven 


4—226SU Van Norman Universal Millers 
1—22LP Van Norman Plain Miller 
12—22SP Van Norman Plain Millers 
—Z3SP Van Norman Plain Millers 
1—23V Van Norman Vertical Miller 


J. L. LUCAS & SON, INC. 
BRIDGEPORT 5 CONN. 












48 N. Chedell Pi. 








Spur Gear 
Hand 
HOISTS 


We added a hook to 
a surplus bomb hoist 
to make this brand 
new piece of factory 
and machine shop 
equipment. 


Ideal for all kinds 
of stationary lifting 
— over lathes, 
grinders and work 
benches. Uses are 
many in motor r-pair 
shops and boat yards. 





OAM AAAS 


Aluminum 
steel gears, 
bushed. 20 ft. of 
wire rope, multi - 
strand, complete with 
hook. Ball operating 
chain with easy re- 
lease. Simple to in- 
stall on beam or 
girder. 


housing, 
bronze 


Hoists are unused, 
clean and gv: "anteed 
to be mechanically 
perfect. Lifting range 
from 300 to 500 
pounds. Gear ratio: 
5 tw 1. 


Price: $10 each 
Postpaid In U. S. A. 


IRELAND & VICE 
Auburn, N. Y. 


SAAAAMNE® UCLA MOE UE 
A AAA ABAMA 
shh 
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PRACTICALLY NEW 


NILES 12° VERTICAL BORING 
MILL 
Actual Use Less Than Two Years 
PURCHASED NEW IN 1943 

Complete with all equipment. About 50°. 
of Original Cost. 

WINSTON MACHINERY CO., INC. 

517 South Delaware Street 
Indianapolis, Indiana 











L 


BY WISELY 


advertising your used or surplus 
new equipment in the Search- 
light Section you turn it into 
CASH 

“SEARCHLIGHT” is the rec- 
ognized national center for the 
buying and selling of such 
equipment. 

Information Cheerfully Given. 
Address: Classified Advertising 
Division 
American Machinist 
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UNUSUAL VALUES 


Blueprint machines, printer-washer-dryer 
Rivett Ball Brg. Precision Screw- 

rile. ht + peed nels Itipl spindle 
rills, 8 os multiple sp 

Drills, 21° Roy Pr. Feed, New 
Drills, uaante 2 yo ‘ indies 

Drill, #25 Foot-Burt motor driven 
Drilis—New-—18” yr Motor a (10) 
Gear Cutter, Brown Sharpe 

Gear Cutter,” Gould & Scperhandt 42” 

or pane and Perks #1-% motor drirs 
Buffalo Pr. Fd. Motor Drive, New 





Shaper, id It 
Torvet’ Lathe, 2” Acme & Warner & Swasey 
Welders—Arce & Spot in Stock—New 


Outfit: about 27 fine machine tools, drills, lathe, 
and 5 milling machines, plain and Uni. Tell us 
definitely what you want as our list is incomplete 
and only partial. 


The above list is only a fraction of our stock which 
changes almost daily, therefore, tell us definitely 
what you want since we are adding considerable 
number of machines to our stock whirh are too 
many to list. What we have today sold 
tomorrow, so a list is really not dopendabic. 


THE OSBORNE & SEXTON MACHINERY CO. 
COLUMBUS, OHIO 








NEW 


Power Shears 52” & 72” 


Power Presses, 5, 10, 14, 18 & 30 
tons, O.B.I. 


Spot & Arc Welders 


Abrasive No. 1!/ Surface Grinders, 
M.D 


Racine 6 x 6” Hacksaws, M.D. 


AARON MACHINERY CO., INC. 
45 CROSBY STREET NEW YORK, N. Y 








NEED MACHINERY 
FOR LIGHT METALS 
MANUFACTURING? 


FARNHAM countersinkers, ye 4 
drills, spar millers, forming rolls 

are known wherever light or heavy 
metals are fabricated. 


Used machines are available at 
surplus centers. We can rebuild 
and guarantee them gs new. 


FARNHAM 


MANUFACTURING COMPANY 
1646 SENECA ST., BUFFALO 10, N. Y. 








i DHEET METAL MACHINERY 


ED—Hand and Power Brakes, 
ath eae Rolls, Folders, Punches, 
Rotary Machines, Stakes, Spot and Arc 

Welders. 


B. D. BROOKS, INC. 


weusee 361 Atlantic Ave., Boston, Mass. 











LATE TYPE 
CINCINNATI VERTICAL 
MILLERS 


New since 1941. All AC Motor Driven 


1—3#08 Cincinnati Vertical Miller 

1—#2 Cincinnati Dial Type High Speed Verti- 
cal Miller 

6—#2 Cincinnati Dial Type Medium Speed 
Vertical Millers 

3—#3 Cincinnati Dial Type High Speed 
Vertical Millers 

2—-2#3 Cincinnati Dial Type Medium Speed 
Vertical Millers 

5—7#4 Cincinnati Dial Type High Speed Vert- 
ical Millers 

1—2#4 Cincinnati Dial Type Medium Speed 
Miller 


J. L. LUCAS & SON, INC. 
Bridgeport 5 Conn. 








LATE MODEL 
MACHINE TOOLS 
AVAILABLE 


BORING MILLS 


36” KING & BULLARD Vert., M.O 

342" GILBERT Table Type, M.D. 

#25-C DEFIANCE Table Type, M.D. 

#360-F GIDDINGS & LEWIS, Floor Type. 
M.D. 

#560-F GIDDINGS & LEWIS. Floor Type. 
M.D. 


GRINDERS 


#10 B & S Tool & Cutter, M.D. 

#72A3 HEALD Plain & Sizematic, M.D. 

#5 B & S Plain Grdr., M.D. 

4x12” LANDIS Type H Plain, M.D. 
14°’x168’° NORTON Type “C” Plain, M.D. 
#4T SELLERS Tool Grdr., M.D. 

8” P & W Hyd. Gear Grdr., M.D. 

#11 BLANCHARD Rotary, 16” & 20” 


LATHES 


42"'x132" AMERICAN “SUPER PRODUC- 
TIVE”, M.D. 

50”x17’ centers LEBLOND “BIG SWING”, 
M.D. 


MILLING MACHINES 


#1H-12 K & T Mfg., M.D. 

#2HL K & T Plain, M.D. 

#8142D GORTON Univ. “SUPER SPEED” 
Vert., M.D. 

#M-50A TAYLOR & FENN Vert., M.D. 

#2MS CINCINNATI Vert., M:D. 

#3MS CINCINNATI Vert., M.D. 

#3HS CINCINNATI Vert., M.D. 

#3K K & T Vert., M.D. 

#4 CINCINNATI “Hi-Power” Vert., M.D. 

#5H K & T Plain Heavy Duty, M.D. 

#5/60 CINCINNATI Duplex Hydromatic, 
M.D. 

##12-M MOREY 2-spdle PROFILER, M.D. 


RADIAL DRILLS 


6’ and 8’ American Triple Purpose 

4'9" CINCINNATI BICKFORD “SUPER 
SERVICE”, M.D. 

4‘11” CINCINNATI BICKFORD. M.D. thru 
gear box. 

7'17" AMERICAN “HOLE WIZARD”, M.D. 


TURRET LATHES 


+0 B & S Wire Feed Screw Machines. M.D. 
#4 W & S Ram Type Univ., M.D. 
#1A W & S Saddle Type Univ., M.D. 


MISCELLANEOUS 


#414 BLISS SS, Double Action, M.D. 

#36BM GOULD & EBERHARDT 3-spindle 
Gear Roughers. 

#22 HEALD Rotary, 12” chuck, M.D. 

6x48" THOMPSON Broach Grinder. 

32” OHIO Heavy Duty Shaper, M.D. 


Wigglesworth Machinery Co. 


203 Bent St. Cambridge, Mass. 








QUALITY TOOLS 


AUTOMATICS 


%" & 1%" Cone 4 spindle 
14%” Cleveland 4 spindle 
2’’x18" Cleveland Model B 
12x63" & 14x19" Fay 
14”x18" Monarch Magna-Matic 
No. 454 New Britain chucking 
Gisholi simplimatic 


BORING MILLS 


314" bar Universal horizontal 
344” bar Giddings & Lewis horiz. 
4%," bar, No. 300 Giddings & Lewis floor 


type 
100” Niles Bement Pond heavy pattern 
96” Cincinnati Massive Pattern 
60” Colburn 
53” Niles Bement Pond 
24”, 36° & 42” Bullard 
10D Moline cylinder borer 


BROACHES 


No. 2 S LaPointe 

Twin 10 Oilgear duplex 

VI Foote Burt duplex surface 
3XA Oilgear 

HP50 Lapointe 

XB12 Oilgear duplex 

No. 3 Lapointe double screw 
12 ton V50 American vertical 
30 ton V48 American vertical 


DRILLS 


24” Cint. Bick Super Service upright 
21x74" Munson double end 

No. 00S Garvin double end 

4-spdl. #3 Leland Gifford 

21” & 24” Cincinnati ——_ 

24” No. 25 Foote Burt Heavy Duty 
34-spdl. #30 Natco 


GEAR HOBBERS 


Nos. 8H, 12H & 16HS Gould & Eberhardt 
Nos. 3 & 12 Barber Colman 

Mod. T Barber Colman taper spline 
No. 130 Cleveland Rigidhobber 

Nos. 1, 5A & 5AC Lees Bradner 


LATHES, TURRET 


Nos. 4 & 5 Warner & Swasey universal 
Nos. 3-B & 5 Foster universal 

Nos. 3 & 5 J. & L. universal 

16"x6’ South Bend 

Nos. 3 & 5 Foster 

24” & 42” Bullard vertical 

28” Gisholt 

3x36" & 4x34" Jones & Lamson 


PRESSES 


12 tom U.S. OBI 

No. 4A Bliss gem d 

150 ton No. 661 Toledo coining 
8 & 20 ton General Flexible 

35 ton Metalwood straightening 
1000 ton Lake Erie hydraulic 


UPSETTERS 


1” National 
1144" & 2” Acme 
3” National 


MISCELLANEOUS 


#10-D Moline Cylinder borer 
112-C Ex-Cell-O precision borer 
os. 2 & 3 Cincinnati centerless grinders 
No, H-1 Micromatic Hydrohoner 
#211 Barnes honer 
No, 9 LeBlond Multicut lathe 
6”, 8” and 15” Sundstrand automatic stub 
lathes 
#12-B Pratt & Whitney profiler 
Model ] Radiac abrasive saw 
#11-B Badger alligator shear 
4’ Stevens ore slotter 
16” Bement A slotter 
#2 Garvin tappe 
90 KVA Fisher Sede seam welder 


SEND FOR COMPLETE LIST 


MILES MACHINERY CO. 
SAGINAW, MICH. 
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For Economy and Efficiency—demand uniforms of 


REEVES 








Look For This Label 
In Your Unifornis 
and Work Clothes! 











“FROM COTTON TO CUTTER” 


Unirorms, utility and work clothes of Reeves Army 
Twill mean greater efficiency with added economy. The 






high tensile strength of this quality fabric assures rug- 
ged wearability. Its vat dyed colors are fast to sun, water 







and perspiration. Being Sanforized’, it retains its fit even 






after repeated washings. Remember—over 90 million 






yards of this same cotton fabric was used by America’s 
fighting forces—exceeding Government specifications 







under the toughest combat conditions. 
Residual shrinkage less than 1%. 











THE REEVES FABRIC GROUP INCLUDES: 


Reeves Army Twill * Glengarrie Poplin 






Reeveking Gabardine ° Byrd Cloth 






Marine Herringbone * Mountain Cloth 






Warrior Twill * Pima King Broadcloth 


MADE OF FINE COTTONS 


REEVES BROTHERS, INC. 


54 WORTH STREET, NEW YORK 13, N. Y. 








REPRESENTATIVES IN Aélanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia * St. Louis * Montreal * Toronto 
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ION. . Sins bch inamer ens 140, 161, 221 


Accessories and Attachments (Machine 
Deeehets.. Aes 47, 59, 68, 151, 153, 184, 
192, 196, 203, 204, 210, 212, 214, 216, 218, 
224, 226, 231, 238, 239, 256 


Bending Machines.................«.223 


Boring, Drilling & Milling Machines 
(Horizontal) ........ 48, 52-53, 211, 213 


Boring & Turning Machines (Vertical) . .57 


Cleaning & Drying Machines & 


EIU 6 o apd cates ies 172, 226, 240 
NE iain sb weak bbe eg eek 4 eee 
Cut-Off Machines; Sawing Machines. . .56, 

72, 208, 216 
Die Casting Machines................228 
Drilling and Tapping Machines. .. .16, 17, 


41, 58, 71, 74, 157, 177, 188, 196, 206, 207, 
210, 213, 217 


ee RS ee), « hh din nee ee 


Gages and Instruments...... 49, 134, 138, 
153, 206, 208, 210, 216, 228, 230 


Gear Cutters; Hobbing Machines. . .43, 228 


Gears, Speed Reducers, Motor 
Reducers. .. .3, 6-7, 46, 51. 176, 177, 178. 
184 


Grinders, Lappers, Hones, Polishers, 
Buffers, Finishing Machines. .2nd Cover, 
8-9, 14-15, 21, 22-23, 30-31, 44, 133, 165, 
183, 185, 192, 204, 210, 219, 232 


Heat Treating Equipment and 


EN iau'd 6 ee Whee ee ne’ 166, 199, 240 
Pe NE a nv 0.¥ uc cdeides gs nade’ 28, 60, 194 


Lathes, Engine... .36, 66-67, 136, 143, 192, 


215, 216, 224, 228 
eS. ee eer SS 


Lubricants, Cutting Fluids, Quenching 
Oils, Rust Preventives... . 168-169, 181, 
197, 232, 240 
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Marking Machines & Tools. ......218, 228 


Materials, Cutting and Forming .26-27, 198 


Materials of Manufacture. ....61, 70, 147, 
162, 178, 191, 202, 4th Cover 


Materials Handling Equipment........ 34 


Millers, Die Sinkers, Profilers. .4-5, 10-11, 
38-39, 52-53, 60, 177, 193, 204, 206, 212, 
228 


POM. oleic ced bed pagan i acne aes 171 
Parts and Equipment, Electrical....... 175 


Parts and Equipment, Hydraulic and 
Pneumatic...... 159, 180, 182, 212, 239 


Parts and Equipment, Mechanical. .33, 42, 
45, 149, 155, 174, 178, 182, 206A-206B, 216 


Photographic Service, Materials... ...225 
PRUNE Cote... a aeibaneeeaciee 62, 195 
Plastic and Rubber Molding Machine*.228 


Presses, Forging and Forming Equip- 
ment and Supplies. .. .54-55, 76, 184, 186, 
187, 227, 232 


Production, Inventory and Tool 


Eo wrac.cla by cecks eee asinine vasoeee 
Riveting Machines............... 187, 208 
Safety Equipment...................222 


Screw Machines; Chucking 
Machines. . 24-25, 29, 145, 208, 3rd Cover 


Shapers, Slotters, Keyseaters. ...166, 195, 
210, 226 

Special Machine Tools.........52-53, 209 

Threading Machines........ 12-13, 58, 206 

Tools, Cutting....... 18-19, 20, 32, 37, 40, 
63, 64-65, 163, 164, 170, 173, 179, 200-201, 
204, 218, 222, 226, 228, 237, 256 

Tools, Hand........ 68, 160, 220, 240, 2538 

Was PUI: bccn ok ck cescae aha 202, 205 

Wa as ak be ceck esa id, 158 


255 












NATIONWIDE (rig Ante 


Collins, 
2409 West State St. 
itwavkee 3, Wis. 






Austin Ford Logan Co: 
115 W. Chippewe St. 
Buffalo 2, N.Y., or 
8008 Carnegie A 

Cleveland “Sonic 





sotie'S Germain & 
in St. 
Latin & Sovth —— 


30 YEARS’ . 
: WITH PRODUCTION PROBLEMS 


LOVEJOY TOOL COMPANY, INC. 
SPRINGFIELD, VERMONT, U.S. A. 
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Add up the advantages! 


1. Apex insert-type Screwdriver bits 
for Phillips Screws drive more screws 
per bit because they are precision ma- 
chined, then tempered for the right 
degree of hardness for the job. 

2. They simplify tool inventory: you 
get the bit holders you need for your 


drivers — then simply order new tips 
as necessary. Tips come in four sizes 
for full range of Phillips Screws — 
and in wide range of lengths. 

3. You can get insert-tips for slotted. 
clutch head, and Frearson Screws (in 
addition to Phillips Screws) and thus 


drive all types of screws with mini- 
mum investment in bits. 

Add up these straight facts and 
you'll see why Apex bits help drive 
fastening costs down to bed rock. 

Write, on your letterhead, for cata- 
log, specifying type of screws you use, 


THE APEX MACHINE & TOOL COMPANY, 1030 SOUTH PATTERSON BLVD., DAYTON 2, OHIO 


Safety Friction Tapping Chucks ® Quick Change and Positive Drive Drill Chucks © Vertical Float Tapping Chucks ® Parallel 
Floating Tool Holders * Power Bits for Phillips, Slotted Head, Frearson and Clutch Head Screws © Hand Drivers for Phillips 
and Clutch Head Screws © Aircraft and Industrial Universal Joints © Sockets and Universal Joint Socket Wrenches 
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THE PLANT 
NOBODY 
HAS EVER SEEN 


EXAMPLE: 


swift, economical, accurate 


performance. Speed is maintained by breaking down the 


inside boring and reaming into four operations. A total of 
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The aircraft part shown below, is typical of 


automatic 


NDUSTRIAL engineers, labor 

leaders, management men agree 

that there never yet has been a 
manufacturing plant in America that 
has achieved its absolute maximum 
of production. Suppose one did exist 
in which management provided every 
possible facility, employees used them 
to the utmost, and management in turn 
regularly devoted a substantial share 
of the plant's earnings to invest in 
more and more eflicient machines and 
methods, Certainly high wages and good 
returns on stock owners’ investments 


would be no problem to such a business. 


screw machine 


Perhaps the absolute ideal plant will 
never exist, but the tools exist right 
now to enable almost any manufacturer 
and his employees to achieve 
spectacular improvements for their 
mutual welfare. Such an opportunity 
lies in management’s providing the 
finest, modern production machinery 
and the latest production methods. In 
employees’ using such machines for 
all they are worth. Read below how 
one manufacturer is taking advantage 


of this opportunity. 


eleven tools work on this piece which is threaded and cut 
off in the last position, and close limits of concentricity 
must be maintained between threads and bore. Regular day 


by day production: 312 pieces per hour. 
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THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 


NEW 


BRITAIN, 


CONNECTICUT 
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E maintain a mill stock of 101 sizes of 52100 Timken 

seamless steel tubes, ranging from 1” to 10%” O.D. 
That’s how we're able to guarantee immediate delivery of 
your emergency orders. 

If you would like to be kept up to date on the sizes and 
finishes of 52100 seamless tubes immediately available 
from our mill stock, just ask us to add your name to our 
regular 52100 mill stock mailing list. We'll send you a 
complete list of available sizes and finishes. 

The same excellent machinability, extreme hardenabil- 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


100 tube: 


ity, high tensile strength and high fatigue strength in each 
shipment of 52100 seamless steel tubes is assured by the 
“Timken” label. Every step in the manufacturing of these 
tubes is controlled entirely within The Timken Company. 

We melt the steel, roll the billets, and pierce the tubes, 
all in our own mill. 

For highest quality and quickest delivery of 52100 
seamless steel tubes, mail, wire, or telephone your order 
to Steel and Tube Division, The Timken Roller Bearing 
Company, Canton 6, Ohio. 


TIMIEN 
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Specialists in alloy ateel—including hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standard tow 
analyses—and alloy and stainless seam/ess steel tubing 
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